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BUBROlftA, in botany, a genus of the 
Polyadelphia Decandria class and 
order. Nst order Columnifenc. Malra^ 
ceae, Jussieu. Essential character : calyx 
three-leaved; petals ^y^^ arched, semi- 
bifid; anthers on each filament three; 
stigma simple; capsule muricate, ending 
in a fire-rayed star punched with holes, 
five-celled, valreless, not opening. There 
is but one spedes, viz. B. guazuma, elm- 
leaved bubroma or theobroma, or bastard 
cedar. This tree rises to the height of 
forty or fifty feet in the West Indies, hav- 
ing a trunk as lai^ge as the size of a man's 
body, covered with a dark brown bark, 
acndinif out many branches towsixls the 
top, which extend wide every way ; leaves 
oblong, heart-shaped, alternate, nearly 
four inches long, and two broad near the 
baRc, ending in acute points; the branches 
liavc snap scattered over them; they 
have no buds; the flowers u« in co- 
rymbs. In Jamaica it is known by the 
name of bastard cedar, and i» peculiar to 
the low lands there, forming an agreeable 
shade for the cattle, and supplying them 
vith food in dry weather, when all the 
herbage is burned up or exhausted. The 
▼Qod is light and so easily wrought, that 
itia generally used by coachmakers in 
lO the side pieces; it is also cut into • 
staves for casks. 

BUCCANEERS, those who dry and 
niioke flesh or fish after the manner of 
the Americana. This name is particularly 
l^ven to the French inhabitants of the 
inland of St. Domingo, whose whole em- 
ployment is to hunt bulls or wild boars, in 
order to sell the hides of the former and 
the flesh of die Utter. 
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The buccaneers are of two sorts ; the 
buccaneers ox-hunters, or rather hunters 
of bulls and cows; and the buccaneert 
boar-hqnters, who are simply called hun- 
ters : though it seems that such a name be 
less proper to them than to the former ; 
since the latter smoke and dry the flesh 
of wild boars, which is properly called 
buccaneering, whereas the former pre- 
pare only the hides, which is done with- 
out buccaneering. 

Buccaneering is a term taken from Buc- 
can, the place where they silioke their 
flesh or flsh, after the manner of the sa- 
vages, on a g^te or hurdle made of Bra- 
sil wood, placed in the smoke a consider- 
able distance from the fire ; this place is 
a hut of about twenty-five or thirty feet 
in circumference, all surrounded and co- 
vered with palmetto leaves. 

BUCCINATOR, in anatomy; a muscle 
on each side of the face, common to the 
lips and cheeks. See Aitatomt. 

BUCCINUM, in natural histoiy, age- 
nus of the Vermes Testacea. Animal a 
limax; shell univalve, spiral, gibbous; 
aperture ovate, terminating in a short ca- 
nal leaning to the right, with aretuse 
beak or proiection ; piUar-lip, expanded. 
There are between two and three hun- 
dred species, separated into eight divi- 
sions ; mz. A. in0ated, rounded, thin, sub- 
diaphonous, and brittle. B. with a short 
exserted beak ; lip unarmed outwardly. 

C. lip prickly outwardly on the hind part; 
in other respects resembling division B. 

D. pillar-lip, diUted and thickened. £. 
pillar-lip appearing as if worn flat. ^ F. 
smooth, and not among the former divi- 
sions. G. angular, and not included among 



BCC 



BUG 



the fonner divinons. H. Uperiof^, subu* 
late, smooth. 

BUCCO, the bardet^ in natural history, 
a g]enus of birds of the order Pine. Ge- 
neric character; bill sharp^dsed, com- 
pressed on the sides, notched on each 
side near the apex, bent inwards, with a 
long slit beneath the eyes ; nostrils cover- 
ed with incumbent feathers; feet formed 
for climbing^. These birds five chiefly in 
warm climates, and are very stupid ; bill 
strong, straigfatish, almost covered with 
bristles; tail feathers usually ten, weak. 
There are nineteen species, of which we 
shall notice only B. jamatia, or spotted- 
bellied barbet. Hiis bird is found in Bis- 
2il and Cayenne, is clumsy in its shape, 
and pensive and solitaiy in its manners. 
It is so lethargic in its disposition, that it 
will suffer itself to be shot at several 
times before it attempts to escape. Its 
food consists of insects, and particularly 
lai^ beetles, and the feathers of its tail 
are much worn by friction, so as to indi- 
cate the probability of the tall being em- 
ployed, agreeably to the known habit of 
woodpeckers, in propping or supporting 
the body. 

BUCEROS, the famhiU, in natural his- 
tory, a genus of birds of the order Picae. 
Generic character ; their bill is convex, 
curved, sharp-edged, large, outwardly 
semte, with a homy protuberance near 
the base of the upper mandible ; the nos- 
trils are behind uie bate of the bill ; the 
tongue is sharp-pointed, and short ; the 
feet gressorial. There are rixteen spe- 
des enumerated bv Gmelin, though La- 
tham reckons only four ; of these the most 
curious is the B. ab^^inicus, or Abysm- 
man hombill. This is found in the coun- 
try from which it takes its name, princi- 
pally among fields of jaff, and nourishes 
itsen by the green beetles which abound 
in them. Its young are numerous, some- 
times amounting even to eighteen. 
Though capable of flying far, it chieflv 
runs. It builds its nest in laige thick 
trees, near churches or other elevated 
buildings : this nest resembles a magpie's 
in being covered, but is several times 
larger than an eagle's ; it is seldom much 
elevated above the ground, but almost al- 
ways firm on the trunk, and the entrance 
to It is always from the east. This bird 
is, in some places, called the bird of 
destiny. 

BUCID A, in botany, a senus of the Do- 
decandria Monogynia class and order. 
Natural order of Holoracex. Elaeagni, 
Jussieu. Essential character ; calyx five- 
toothed, superior; corolla none; berry 
one-seeded. There is bat one ipeciet i 



viz, B. bucens, ptive bark tree, is a tree 
growing from twenty to thirl^ feet in 
bei|^t ; the branches and twigs are di- ' 
vancate orflexuose, roundish, smooth, 
and even flowers, in racemes from the 
crowded leaves, rimple, spreadti^, ma- 
ny-flowered; calyx hoaiy without, to- 
mentose within ; filaments twice as long 
as the calyx; anthers roundish, vellow; 
germ flatted, with ten streaks at the base. 
Itb a native of the West Indies, flower- 
ing in spring. 

BUCHNERA, in botany, so named in 
honour of A. C. Buchner, a g^enus of the 
Didynamia Angiospermia class and order. 
Natural order of Personate Pedicu- 
lares, JUss. Essential character: calyx, 
obscurely five-toothed ; corolla border 
five-clei^, equal ; lobes cordate, capsule 
two-celled. There are eleven species^ 
of which B. Americana, North American 
buchnera, has the stem scarcely branch- 
ing ; flowers ina spike remote mm each 
other ; two of the stamens in the jaws of 
the corolla, and two in the middle of the 
tube. Thfe herb grows black in drying. 
It is a native of Yirrinia and Canada. B. 
cemua, drooping buchnera, is a shrub 
hiJf a ibot in height, branching regularly; 
a little jointed from the scars left by the 
leaves; purplish; flowers sessile, erect, 
with a linear, sharp bracte, shorter than 
the calyx, and two shorter lateral bristles; 
calyx tubular, oblong^ semiquinquefid, 
equal; corolla white, with a filiform tube, 
twice as longas the calyx, and bent back ; 
border flat, five-parted ; segments subo- 
vate ; anthers within the jaws, two low- 
er than the other two ; ktigma inclosed, 
reflex, thickish. Native c? the Cape of 
Good Hope. 

BUCK, in natural histdty, a male hom- 
ed beast, whose female is denominated a 
doe. See Cxavirs. 

BUCKET, a small portable vessel to 
hold water, often made of leather, for its 
lightness and easy use in cases of fire. It 
is also the vessel let down into a well, or 
the sides of ships, to fetch up water. 

BUCKING, the first operation in the 
whitening of linen-yam or cloth : it con- 
sists in pouring hot water upon a tubful 
of yam, intermingled with sevend strata 
of fine ashes of the ash tree. SeeBLSA.cn. 
lire. 

BUCKLES, a piece of defensive ar- 
mour used by the ancients. It was worn 
on the left arm, and composed of wickers 
woven together, or wood of the lif|[l&test 
sort, but most commonly of hides, fortifi- 
ed with plates of brass or other metal. 
The figure was sometimes round, some. 
times oval, and sometimes ahnoct square. 
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Vott of te bucklen were carioosly 
adorned with all lortB of figures of birds 
and beastly as eagles^ lions : nor of these 
only, but of the gods, of the celestial bo- 
dies, and all the works of nature ; which 
custom was derived from the heroic 
times, and from them communicated to 
the Greoians, Romans, and Barbarians. 

Bucixias, votive. Those consecrated 
to the godst and hung up in their tern- 
ple% either in commemoration of some 
hero, or as a thanksgiving for a victory 
obtained over an enemy; whose buck- 
lers, taken in war, were offered as a tro* 
phy. 

BUCKRAM» in commerce, a sort of 
coarse cloth, made of hemp, gummed, ca- 
lendered, and dyed several coIoum. U 
is put into those places of the lining of a 
garaient, which one would have stiff and 
to keep their forma. It is also used in 
the bodies of women's gowns ; and it 
often serves to make wrappers to cover 
clotba, seiges, and such oUier merchan- 
dtsea, in order to preserve them and keep 
themiiom the oust, and their colours 
from finding. 

BUCOLIC, in ancient poetiy, a kind of 
poem relating to shepherds and country 
sffairs, which, acconung to the most ge- 
senlly received opinion, took its rise in 
Sicily. Bucolics, says Voasius,have some 
conformity with comedy. Like it, they 
are pictures and imitations of ordinary 
life; with this difference, however, that 
comedy represents the manners of the 
inhabitants of cities ; and bucolics, the 
occupations of countrjr people. Some- 
times, continues he, this last poem is in 
form of a monologue, and sometimes of a 
dialogue. Sometimes there is aetion in 
it, and sometimes only narration ; and 
sometimes it is composed both of action 
and narration. Tlie hexameter verse is 
the most proper for bucolics in the Greek 
and Latin tonffues. Moschus, Bion, The- 
ocritus, and Virgil, are the most renown- 
ed of the ancient. bucolic poets. 

BUDDI^A, in botany, so named in 
honour of Adam Buddie, a genus of the 
Tetrandria Monogynia class and order. 
Natural order of Personatx. Scrophu- 
larix, Jnssieu. Essential character : ca- 
lyx four cleft; cotolfour cleft; stamens 
from the divisions ; capsules two furrow- 
•d, two^elled, many^eeded. There are 
eight species, of which B. americana,long 
spiked boddlea,b a shrub the height of 
a man; leaves o?ate.]anceolate ; flowers 
m long slender spikes, axillary, and ter- 
m'mating; composed of little, opposite, 
niaoy.flowered, crowded racemes; co- 
rolla coriaceous, scarcely longer than 



the calyx. B. ocddentalis ; spear-leaved 
buddlea; this plant is much taller than 
the first, and divides into a greater num- 
ber of slender branches, which are cover- 
ed with a russet hairy bark, with long 
spear-shaped leaves, ending in sharp 
points; diese grow opposite at every 
joint ; at the end of the branches are pro* 
duced spikes of white flowers, growing 
in whorls round the stalks. It grows in 
sheltered places in the West Incues, be- 
inj^ too tender to reftst the force of strong 
winds. 

BUDDING, in gflidening, is a method 
of propagation, practised for various sorts 
of trees, but particularly those of the 
fniit kinds. Itistheonl^ method which 
can be had recourse to, with certainty, for 
continuing and multiplying the approved 
varieties of many sorts of truit and other 
trees; as, although their seeds readily 
rrow, and become trees, not one out of a 
nundred, so nused, produces anv thing 
like the original; and but veiy few that 
are good. But trees or stocks raised in 
this manner, or being budded with the 
proper sorts^ the buds produce invariably 
the same kind of tree, fruit, flower, &e. 
continuing unalterably the same after- 
wards. 

The stocks for this use are commonly 
raised from seed, as the kernels or stones 
of these different sorts of fruit, &c. sown 
in autumn or spring in beds, in the nur- 
sery, an inch or two deep, which, when 
a year or two old, should he transplanted 
into nursery rows, two feet asunder, and 
fifteen or eighteen inches distant in the 
rows, to stand ibr budding upon, keeping 
them to one stem, and suffering their 
tops to run up entire ; when of two or 
three years growth, or about the size of 
the little finger at bottom, or a little 
more, they are of a due size for budding 
upon. 

Stocks raised from suckers arisinefrom 
the roots of the trees of these different 
sorts, layers, and cuttings of them, are 
also made use of, but they are not so good 
for the purpose. Budding may likewise 
be performed occasionally upon trees 
that already bear fruit, when intended to 
change the sorts, or have different sorts 
on the same tree, or to renew any par- 
ticular branch of a tree; the operation 
being performed on the young shoots of 
the year, or of one or two year's growth 
only. The most proper height to bud 
stocks varies according to the intention, 
but from about three or four inches to six 
feet or. more from the ground is prac- 
tised. To have dwarf trees for walls, and 
espaliers, &c. they must be budded from 
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within, about three to bix inches from 
the bottom, that they may first furnish 
branches near the ground -for half stand- 
ards, at the height of three or four feet ; 
and fbr ftdl standards, at from about five 
to six or seven feet high ; the stocks be- 
ing trained accordingly. The necessary 
implements and materials for this pur- 
pose are, a small budding knife for pre- 
paring the stocks and buds for insertion, 
iiaving a flat thin haft to open the bark of 
the stocks in order to admit the buds ; 
and i\ quantity of new bass strings well 
moistened, to tie them with. In perform- 
ing the operation of budding, tlie head 
of the stock is not to be cut oif, as in 
grafting, but the bud inserted into the 
side, the head remaining entire till the 
spring afterwards, and then cut off. A 
smooth part on the side of the stocks at 
th^ proper height, rather on the north 
side away from the stin, should be chosen; 
and then with the knife an horizontal cut 
made across the rind, and from the mid- 
dle of that cut a sFit downwards about two 
inches in length, in the form of the letter 
T, being careful lest the stalk be wound- 
ed. Then, having cut off the leaf- from 
the bud, leaving the foot-stalk remaining, 
make a cross-cut about half an inch be- 
low the eye, and with the knife slit off tjie 
bud with part of the wood to it, some^ 
what in the form of an escutcheon, pull- 
ing off that part of the wood which was 
taken with the bud, being careful that 
the eye of the bud be left with it, as 
all those buds which lose their eyes 
in stripping should be thrown away as 
good for nothing : then having gently 
raised the bark of the stock, where the 
cross incision was made with the flat haft 
of the knife clear to tlie wood, thnist the 
bud in, placing it smoothly between the 
rinil and the wood of the stock, cutting 
off any part of the rind, belonging to the 
bud, which may be too long for the slit ; 
and after having exactly fitted the bud to 
the stock, tie them closely round with 
bass strings, beginning at the under part 
of the slit and proceed to the top, taking 
care not to bind round the eye of the 
bud, which should be left open and at 
liberty. When the buds have been in- 
serted about three weeks or a month, 
examine which of them have taken ; 
those which appear shrivelled and Mack 
being dead, but such as remain fresh and 
plump are joined; and at this time loosen 
the bandage, which, if not done in time, 
is apt to pinch the stock, and greatly in- 
jure, if not destroy, the btid. The March 
following, ctit off the stock about three 
inches above the bud, sloping it, that the 



wet nisy ^ass off, and not enter into the 
stock. To the part of the stock which ie 
left, some fasten the shoot which pro- 
ceeds from the bud, to prevent the dm- 
ger of its being blown out, but this must 
continue no longer than one year ; after 
which it must be cut off close above the 
bud, that the stock may be covered by it. 
BUFF, in commerce, a sort of leather 
prepared from the skun of the buffalo, 
which, dressed with oil, after the manner 
of shammy, makes what we call buff-skin. 
This makes a very considerable article in 
the French, English, and Dutch com- 
merce at Constantinople, Smyrna, and all 
along the coast of Africa. The skins of 
elks, oxen, and other like animals, when 
prepared after the s^me manner as that 
of the buffalo, are likewise called buffs. 

BUFFALO, in zoology, an animal of 
the ox kind, with very large, crooked, 
and resiipinated horns. See Bos. 

BUFFONIA, in botany, so named in 
honour of the Count de Buffon, a genus 
of the Tetrandria Dygyniaclassand order. 
Natural order of Caryophillei. Essential 
character : calyx four- leaved ; corol four 
petalled; capsules one-celled, two-seed- 
ed. There is but one species, vix. B. te- 
nuifolia ; small buffonia, or bastard chick- 
weed, has an annual root, the stem half a 
foot in height, upright,commonly branch- 
ed at the base ; leaves in pairs at each 
joint, resembling g^ass leaves, but when 
the pUnt is in flower, they are dry and 
shrivelled ; stamens two, sometimes four; 
filaments very slender, shorter than the 
corolla, fastened to the receptacle ; an- 
thers saffron coloured : the capsule splits 
at top into two hearts; seeds blackish. 
It is a native of England, France, Italy, 
and Spain. It flowers in May and June. 
BUFO, toad. See Raha. 
BUG. SeeCiWBx. 

The housebug, or cimex lectuarius, so 
extremely troublesome about beds, is of 
a roundish figure, and of a dark cinna- 
mon colour. One of the best methods 
for extirpating these insects from bed- 
steads is, by thoroughly washinr all the 
parts where they are likely to lodge with 
a solution of muriated mercury, or, as it 
is called in the shops, corrosive sublimate. 
Great caution should be had in the use of 
this mixture, as it is one of the most 
deadly poisons known. 

BUGINVILLJEA, in botany, a genua 
of the Octandria Monogynia class and or- 
der. Corolla inferior, tubular, four tooth- 
ed ; stamina inserted on the receptacle i 
fruit one-seeded. One species, B. specta- 
bilis, found at the Brazils. 
BUILDING, a fabric erected by tart. 
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<itberfiDrdtvotMni» mafBificence, or con- 
Tcniency- 

BtriLBive U also used for constructing 
iod Fusing an edifice; in which sense 
it comprehends as well the expenses^ as 
the invention and execution of tne design. 
There are three things chiefly to be con- 
iidered in die art of building> viz, con- 
venlencey firmneasy and delight. To ac- 
complish which ends» Sir H. Wotton con- 
siders the subject under these two heads, 
the situation, and the work. Ab to the si- 
toatioD, either that of the whole is to be 
considered, or that of its parts. In the 
fiist, regaixl must be had to the quality, 
tempe^itiire, and salubrity of the air ; to 
the quality of the soil ; to the conveniency 
«f water, fuel, carriage, &a and to the 
agreeableneas of the prospect. As to the 
situation of the parts^ the chief rooms, 
studies, and libraries, should lie towards 
the east ; those offices which require heat, 
as kitchens, brew-houses, bake-houses, 
and distiUatories, towards the south ; those 
which require a cool fresh air, as cellars, 
pantries, granaries, to the noith t as also 
galleries for paintings, museums^ &c. 
which require a steady light. The ancient 
Greeks aoid Bomansgenendly situated the 
frontt of their houses towards the south ; 
but the modem Italians vary much from 
this rule. And indeed, as to this matter, 
regard must still be had to the country, 
each being obliged to proyide ag^unst its 
own iaoonreniences. 

The situation being fixed on, the next 
thing to be considered is the work itself, 
under which come first the principal parts, 
and next the accessaries or ornaments. 
To the principals belong the materials, 
and the ibrm or disposition. 

Modem buildings are, in general, much 
more commodious uid beautiful than 
those of former times. Compactness and 
uniformity are now so much attended to, 
that a hcHiae buflt after the new way will 
afibrd, on the same ground, doable the 
CQQyeniences which could be had in an 
old one. 

In Uiw article we shall give an account 
of the principal parts of a building, be- 
ginniiig with the foundation. 

PvundatSan, is the trench or trenches 
excavated out of the ground, in order to 
rest the edifice firmly on its bajie. The 
trendies should be sunk till they come to 
an umform finn texture of ground, or to 
the solid rack i but when there is no pros- 
pect of a fiiim and uniform bed of gravdi, 
cli^, or lock^ then recoorte must be had 
tean artificial foundation. 

tf the ground U Menbly fiim, hy 



transverse pieces of oa^, called sleepecy, 
about two feet distant from each other, 
firmly on the ground ; having their upper 
surface level with the bottom of the 
trench, and tlyir length equal to its 
breadth, or about two feet longer than the 
width of the intended masonry at the 
bottom of the wall : over these lay planks 
in the length of the foundation to the 
breadth of the masonry, where it is to hp 
in contact with the ground, and pin or 
spike them down. 

But if the ground be very bad, provide 
piles of wood, of such length that thev 
may be able to reach the sound ground, 
and of such thickness as to be about a 
twelfth part of their length,and drive these 
either close to each other, or with inter- 
stices, such as the soil may require, and 
fix planks to their heads or upper ends. 

If the ground be generally sound, turn . 
arches over the loose places. When nar- 
row piers are to stand upon the founda- 
tion, inverted arches might be turned be- 
low the apertures, in oraer to present a 
greater surface of resistance to the 
ground. When the outer walls of a build- 
mg are piled, the inner ones must be so 
likewise, that the whole may stand uni- 
formly firm, without the possibility of one 
wall sinking from another. 

If narrow piers are to support a great 
structure, planks should be placed below, 
in Older to prevent the piers from pene- 
trating the ground. If a building is 
foundied upon an inclined plane, the 
trenches should be made like steps, hay- 
ing their upper surfaces level, and the 
ri^mgs perpendicular. 

Forced earth is unfit for a foundation 
for a considerable time. 

Foundation is also the substructure or 
bottom of a wall, consisting of one or 
more regular steps on each side of the 
wall, below the level of the Under side of 
the floor of the lowest story of a house, 
in order to' prevent it from sinking into the 
ground, by opposing a greater surface of 
resistance to it, and for preventing the 
waU from being overturned by a tempest 
or storm : each course of steps is called a 
looting. 

The breadth of the substracture should 
be proportioned to the weigllt of the su- 
perstructure, and to the softness of the 
ground on which it rests ; if the texture 
of the ground is supposed to be constant, 
and the materials cf the same specific 
gravity, the breadth of the foundation 
will be as the area of the vertical section 
passing through the fine on which the 
i>read& ia meMored ; thus, lor example. 
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tuppoie a wall 40 feet Mgh, 3 feet thick ; 
to have a sufficient foundation at 3 feet in 
breadth, what should be the breadth of 
a foundation of a wall 60 feet high, 2i feet 
thick: by proportion i| will be 40x2 
: 3 :: 60x3^ : the ans. a 5^feet This 
calculation will g^ve the breadtb of the 
foundation of the required waH ecjual to 
the breadth of the insisting wall itself; 
vhen the height of the required wall 'is 
«qual to the ratio, which is the first term 
40x2 3s 8U, divided by the second term 

3, that is^ » 36|. Thus a wsU of 26} 

feet would have the breadth of its foun- 
dation equid to its thickness above the 
foundation, and less than 26|feet would 
have a thiuier foundation than even the 
tttperstracture. But thouj^h the calcula- 
tion in this case gives the foundation leu 
breadth Uian the thickness of its saper- 
■tructare, it must be conndereciy that it 
only calcuUtes the true breadth of sur- 
ftce that should be opposed to the 
ground, in order to prevent the wall from 
penetration by its weight: though the 
rule gives all the breadth that is necessary, 
on account of the weight of the infisting 
wall, yet the breadth of the substructure 
should always be greater than that of 
the superstructure ; as it will stand more 
irmly on its base when affected by Ister- 
al pressure, and be less liable to rock by 
the blowing of heavy winds.^ The least 
breadth that is commonlv given to the 
•ubstructure of stone walls is one foot 
thicker than the superstructure. In 
damp foundations, the superstructure 
diould always be separated from the sub- 
structore by lead, tarred paper, or other 



Stone Arch, Stone arch is a number of 
stones so arranged,that, in consequence of 
tbeirpressure upon one another and upon 
their supports, they may be suspended 
over a hollow space ; every interior stone 
being such, that, if a plummet be depend- 
ed by a line from any point in that stone, 
the fine will fall within the hollow space. 

Stone arches are generally hoDow be- 
low, and concave towards that hollow. 
The interior stones ought to be truncated 
wedges, Aid their faces, which form the 
intrados, of less dimensions than the up- 
per oppoiite surfaces which form the ex- 
trados: so that when any stone endea- 
vours to descend throng the aperture 
which surrounds it, it wiU be prevented 
by the dimensions of the lower part of the 
aperture being less than 6iose of the top 
ofthestonewliidihMtolaUthtOiVh it 



Wedge-like stones foming an arch are 
arch stones. 

The joints between die arch atones are 
caOed sommeriQga. 

The support of supports of an arch are 
called the reins of that arch. 

When the support or supports of an 
arch are stone walls, the upper course or 
courses, on which the beds of the ex- 
treme arch stones rest^ are called the 
iroposta. 

Spring course, or chaptrels of the arch, 
are called the butmenta*or abutments, or 
spring beds, or skew backs of the arch. 

When anarch is either recessed in any 
piece of masonry, or forma the head of 
an aperture through that piece of mason- 
lY, ttie arch stones, which are common to 
the intndos and to the foce of the mason- 
ry, are called voussotrs, snd the middle 
▼oussoir is called the key-stone. 

Stone arches are used for » variety of 
purposes, in supporting different parta of 
a building, over aperture^ when the 
apertures are too wide forlintelling, and 
over a wooden or stone lintel, to aanst in 
supporting the superincumbent build- 
ing. 

Arches are also used to prop the aides 
of a building, and in soft tbundationa in- 
verted arches are used, between narrow 
piers, to prevent the pier from penetrat- 
ing, by oppotfng a greater surface of re- 
aistance to the ground. 

Floors and roofs are frequently sup- 
ported with arch^ in order to render 
the building more secure from fire. 

Arches employed for several of diese 
purposes have been demoninated aa fol- 
lows: those over wooden lintels have 
been cslled occult discharging arches, or 
aiches of discharge ; those used to prop 
the sides of a building are called arcn 
boutants, or flying buttresses ; and those 
over apertures, the intrados of which are 
horiacmtal planes, have' been absurdly 
called straight arches; it is only for the 
property of its radiating joints this last is 
called an arch. 

Beoaus^ the courses in eve^ kind of 
masonry euf^ht to be horizontal, or the 
nearest position to it that the nature of 
the arch will adroit of, in stone archil^ 
it foUows, that when the intrados is a ro- 
tative figure^ with a vertical azia, the 
coursing joints will be conic surfaces, and 
their intersections upon the intrados ho- 
rizontal circles, and the transverse joints 
will be plsnes tending to the axis : when 
the axia is horizontal, the coursing joints 
will be planes tencUng to the axia, and 
thetinnsv^ne joinu will be either ver- 
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ticil circaJar rings, or ooiuc auifacei, 
having the same common axis with the 
iotndos. 

St9ne WoOm. Stone walls are those 
buiJt of stone, with or without cement in 
the joints; the beddin|f joints have most 
commonly a horizontal position in the 
&ce of the work ; and this our ht always 
to be the case, when the top ofa wall ter- 
mVnates in a horizontal plane or line. In 
bridge building, and in the masonty of 
fence wajls, upon inclined surfaces, the 
bedding joints on the fiice sometimes fol- 
low the direction of the top or terminat- 
ing surface. 

The footings of stone walls ought to be 
constructed of large stones, which, if not 
naturally near the square from the quar- 
17, should be reduced by hammer dress- 
ing to that form, and to an equal thick- 
ness in the same course ; for, it the beds 
of the stones of the foundation are suffer- 
ed to taper, the superstructure will be 
apt to give way, by resting upon mere 
angles or points ; or upon inclined sur- 
faces the footings ought to be weU bed- 
ded upon each other with mortar, and all 
the upright joints of an upper footing 
should break joint ; that is, tney should 
fikU upon the solid of the stones below, 
aod not upon the joint. 

The following are methods practised in 
laying the footings of a stone foundation : 
when walls are thin, and stones can be 
got conveniently, that their length may 
reach across each footing from one side 
of the wan to the other, the setting of 
each course with whole stones in the 
thickness of the wall should be preferred. 
But when the walls are thicker, and bond 
stones in part <:an only be conveniently 
procured, then every other succeeding 
ftone in tiie course may be a whole stone 
in the thickness of the wall ; and every 
other interval mav consist of two stones 
in the breadth of the footing; this is plac- 
ing the header and stretcher alternately, 
like Flenuah bond in nine-inch brickwork. 
Bat when bond stones cannot be had con- 
veniently, every alternate stone should be 
in length two-ttiirds of the breadth of the 
footing upon the same side of the wall ; 
then upon the other ude of the wall a 
stone of one-third of the breadth of the 
footing should be placed opposite to one 
of two-thirds; and one of two-thirds op- 
posite to one of one third ; so that the 
stones may be placed in the same man- 
ner as those of the other nde. 

In broad foundations, where stones can- 
not be procured for a length equal to two- 
Y0L.1IL 



thirds of the foundation, then build them 
alternately, with the joints on the upper 
bed of each footing, so that the joint of 
every two stones may fall as nearir as pos* 
sible in the middle of the length of the 
one, or each adjoining stone ; observing 
to dispose the stones alike on each side 
of eve^ footing. A wall, the superstruc- 
ture of which is built of unhewn stone 
laid in mortar, is called a ruble wall. TheY 
are of two kinds, coursed and uncoursed. 
The most common kind of ruble is the 
uncoursedfOf which the greater part of 
the stones is crude, as they came out of 
. the quarry, and the rest hammer dressed. 
This kind of walling is verjr inconvenient 
for the building of bond timbers ; but if 
they are to be preferred to plugging, the 
backing roust be levelled in every height 
in which the bond timbers are disposed. 
The best kind of ruble is the coursed ; the 
courses are all of accidental thicknesses, 
adjusted by a sizing rule, as the slating 
of a roof; the stones are either hammer 
dressed or axed. This kind of work is 
favourable for the disposition of bond tim- 
bers : but as all buildings, constructed 
either in whole or in part of timber, are 
liable to be burnt, strong well built waUs 
should never be bound with timber, but 
should rather be plugged ; for if such ac- 
cident take place, the walls will be less 
liable to warp. 

Walls faced with squared stones, hewn 
or rubbed, and backed with ruble stone 
or brick, are called ashler. The medium 
size of each ashler measures horizontally 
in the face of the wall about 38 gr 30 
inches, in the altitude one foot, and in the 
thickness 8 or 9 inches. The best figures 
of stones for an ashler facing are formed 
like truncated wedges; that is to say, they 
are thinner at one end than at the other 
in the thickness of the wall, so that when 
the stones of one course, or a part of a 
course, are shaped in this manner, and 
alike aituated to each other, the back of 
the course will form an indention like the 
teeth of a joiner's saw, but more shallow, 
in proportion to the length of a tooth ; the 
next course has its indentations formed 
the same way, and the stones so selected, 
that the upright joints break upon the 
solid of the stones below. 

By these means, the facing and backing 
are toothed together, and unquestionably 
stronger than if the back of each ashler 
had been parallel to the front surface of 
the wall ; as the stones are mostly raised 
in quarries of various thicknesses, in an 
ashler facing, it would greatly contribute 
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^to the strength of the work to select the 
stones in each course, so that every alter- 
nate ashler may have broader beds than 
those of every ashler placed in each alter- 
nate interval. In every course of ashler 
fiicing bond stones should be introduced, 
and their number should be proportioned 
to the length of the course. This should 
be strictly attended to in long ranges of 
stones, both in walls without apertures, 
and in the courses that form wide piers ; 
when they are wide, every bond stone of 
one course should fall in the middle of 
cveiy two bond stones in the course be- 
low. In every pier where the jambs are 
coursed with the ashler, and also in every 

gier where the jambs are one entire 
eight, every alternate stone next to the 
aperture in the former case, and every al- 
ternate stone next to the jambs in the lat- 
ter case, should bond through the wall ; 
and also every other stone should be plac- 
ed lengthwise, in each return of an angle, 
not less than the average length of an ash- 
ler. Bond stones should have no taper in 
their beds ; the end of every bond stone, 
- as well as the end of every return stone, 
should never b^ less than a foot. There 
should be no such thing as a closer per- 
mitted, unless it bond through the wall. 
AH the uprights, or joints, should be 
square, or at right angles to the front of 
the wall, and mav recede about jths of 
an inch from the face, from thence g^adu- 
ally widen to the back, and thereby- make 
hollow, wedge-formed figures, which will 
give sufficient cavities for the reception 
of packing and mortar. 

Both the upper and lower beds of every 
stone should be quite level, and not 
form acute angles, as is often the case ; 
the joints from the face to about jths of 
an inch within the wall should be either 
cemented with fine mortar, or witli a-mix- 
ture of oil, putty, and white lead : the for- 
mer is the practice both in London and 
Edinburgh, and the latter in Glasgow. 
The putty cement will stand longer than 
most stones, and will be prominent when 
the face of the stones has been corroded 
with agfe. The whole of the ashler, ex- 
ceptthat mentioned of the joints toward 
the face of the wall, the ruble work, and 
the core, should be set and laid in the 
best mortar, and every stone laid on its 
natural bed. 

All wall-plates should be placed upon 
a number of bond stones, and particularly 
those of the roof; by which means they 
may either be jogglccl upon the bonds, or 
fastened to them by iron and lead. In 
building walls or insubited pillars of very 



short horizontal dimensioni» not exceed- 
ing a length of stones that can be easily 
procured, every stone should be quite 
level on the bed, without any degree of 
concavity, and should he one entire piece 
between every two horizontal joints. 
This should be particularly attended to on 
piers, where the insisting weight is great, 
otherwise the stones will be in danger of 
splintering and crushing to pieces, and 
perhaps occasion a total demolition of the 
fabric. Vitruvius has left us an account 
of the manner of the construction of the 
walls of the ancients, which .were as fol- 
lows : the reticulated is that wherein the 
joints run in parallel lines, making angles 
of 45** each with the horizon in contraiy 
ways, and consequently the faces of the 
stones form squares, of which one diago- 
nal is horizontal, and the other vertical. 
This kind of wall was much used by the 
Romans in his time. The incertain wall 
was formed of stones, of which the one 
direction of the joints was horizontal, and 
the other vertical ; but the vertical joints 
.of the alternate courses were not always 
arranged in the same straight line: all 
that they regarded was to make them 
break joint. 1*his manner of walling was 
used by the Romans in times antecedent 
to the time of Vitruvius. Vitruvius di- 
rects, that in both the reticulated and in- 
certain walls, instead of filling up the 
spaces between the sides with ruble pro- 
miscuously, they sliould be strengthened 
with abutments of hewn stone or bricks, 
or common flints, built in walls two feet 
high, and bound to the front with cramps 
of iron. The emplection consisted of 
two sides or shells of squared stone, with 
alternate joints, and a ruble core in the 
middle." 

The walls of the Greeks were of three 
kinds, named isodomum, pseudosodo- 
mum, and emplection. The isodomum 
had the courses all of an equal thickness ; 
but the pseudosodomum had them un- 
equallv thick ; in b^th these walls, wher- 
ever the squared work was discontinued, 
the interval or core was filled up with 
common hard stones, laid in the manner 
of brick, with alternate joints. The em- 
plection was constructed wholly of squar- 
ed stones ; in these bond stones 'were 
placed at regular intervals, and the stones 
m the intermediate distance were laid 
with alternate joints, in the same manner 
as those of the face ; so that this manner 
of Greek walling must have been much 
strongjer than the emplection of the Ro- 
man villagers. This is a most stron;;- und 
durable manner of wallingyaudin mcxlem 
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tines it may be practised with the utmost 
success ; but in the common run of build- 
ings it would be too expensive. 

Stone Cotumns. Stone columns should 
be executed ttrith as few joints as possi- 
bl« ; if they can be procured in one 
piece, they will have a strong and grand 
effect . lliere should be no such thing as 
▼ertical joints ; for they not only destroy 
the beauty of the column, but are incon- 
sistent with the laws of strength. Before 
the number of pieces can be fixed, two 
important circumstances must be Uken 
into consideration : first, to find out those 
quarries which will produce durable 
stones, of the sizt-and colour wanted, and 
tbe nearer to the place of erection the 
better; next to inquire concerning the 
price of the carriage; if these come, with- 
in the maximum limit of what the proprie- 
tor would chuse to fix, then the number 
of pieces is determined ; but, if not, this 
nomber must be increased, in order to 
make it equal to, or less than, the pro- 
posed sum, observing to choose the near- 
est odd number. The circumstances be- 
ing thus accommodated lo each other, 
and the stones laid down at the place in- 
tended for building, draw a section of the 
column throu^ its axis, to the full size ; 
divide tbe height of this section, by lines 
paraDel to the base, into heights equal in 
number to that of the stones ; by tliese 
means, the diameters of each end of eve- 
ly stone in the altitude will be deter- 
njined- The upper and lower bodies of 
<^ach stone are first to be wrought exact- 
ly to paraOel planes ; and as one great 
beauty of columns is to make them ap- 
pear, at a small distance, as if they were 
in one endre piece, they should be rub- 
bed PC first with a large coarse stone, in 
order to preyent the surface from being 
excavated, and then with a fine^tone of 
the same size as the coarse one; with 
the utmost care observing to try tlie 
*raight edge, or rule, as the rubbing 
goes on ; in this the ed^e of tlie nile 
*bmild always coincide with the surface, 
otherwiae the two superficies which are 
to form the joint can never coincide. 
The two beds of a stone being thus form- 
ed, find the centre, and describe the cir- 
cle at one end ; divide the circumference 
into a convenient number of equal parts ; 
(it is usual to divide it into six or eight ;) 
draw lines from each point to the centre ; 
find the centre of the circle on the other 
bed, so that the two centres may be in 
tbe straight line forming the axis of the 
colfimn; that is, when the straight line 
■olning their centres is perpendicular to 
each bed, through the centre of this last 



circle draw a straight line, parallel to any 
one of the lines drawn through the cen- 
tre and circumference of the former; also 
from the point in the circumference of 
the last drawn circle, where the line 
drawn through the centre cuts this cir- 
cle, divide the circumference into the 
same number of equal parts as that of the 
circle formerly drawn ; then draw lines 
from the centre to each of the points sd 
divided, and these lines will be respec- 
tively parallel to those of the former cir- 
cle : the extremities of each pair of pa- 
rallel lines, in each circumference, will 
regulate the chissel draught, which is to 
be wrought along the sunace of the co- 
lumn. The corresponding draught be- 
ing made from each pair of parallels, the 
spaces between will be more easily 
wrought down ; theri, if the number of 
pieces which compose the column ex- 
ceed seven or nine, a straight edge may 
be applied, the side of which always be- 
ing in a plane passing through the axis ; 
but if fewer pieces are used, make a di- 
minishing rule, that is, to the line of the 
column : on the side of the diminishing 
rule draw a straight line parallel to the 
axis ; this rule will serve to plumb the 
stones in setting them, and to work the 
convex surface of eacl» stone : prepare 
another rule, equal in length to that of a 
stone having its edge straight the same 
as the dimihishing rule. 

The cement used in setting each co- 
lumn stone is either oil-putty, or white 
lead, or white lead mixed with chalk- 
putty, or fine mortar, or milled lead rolled 
very thin. If the column be large, and 
rolled lead be used, it needs only to fom? 
a ring half an inch distant from the edge 
of the joint, and let the joint at the edge 
be filled with oil-putty. 

Stone Stairs. When stairs are support- 
ed by a wall at both ends, nothing diffi- 
cult can occur in the construction ; in 
this the inner ends of the steps may ei- 
ther terminate into a solid newal, or be 
tailed into ^ wall surrounding an open 
newal. Where elegance is not required, 
and where the newal does not exceed 
two feet six inches, the ends of the steps 
may be conveniently supported by a solid 
pillar ; but when the newal is thicker, a 
thin wall surrounding the newal would be 
cheaper. In the stairs of a sunk story, 
'where there is a geometrical stair above, 
the steps next to the newal are generally 
supported upon a dwarf wall. Geome- 
trical stairs have the outer end fixed in 
the wall, and one of the edges of every 
step supported by the edge of the step 
below, and constructed with sally-formed 
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joints ; 80 that they cannot descend in ^e 
inclined direction of the stair, not yet in 
a vertical direction ; the upper sally of 
eyeiy step forms an interior obtuse an- 
gle, called a back rebate, and the lower, 
of course, an exterior one ; and the joint 
formed of these sallies is called a jo^^gle. 
The upper part of the joint may be level 
from the face of the risers^ to about one 
inch within the joint. 

This is the plane of the trea^l of each 
step, continued one inch within the sur- 
face 6[ each riser ; tlie lower part of the 
joint is a narrow surface, perpendicular 
to the rake of the stair, at the end next 
to the newal. In stairs constructed of 
most kinds of stone, the thickness of eve- 
ly step, at the thinnest place of the end 
next to the newal, has no occasion to ex- 
ceed two inches, for steps of four feet in 
length, tliat is, by measuring from the in- 
terior angle of every step perpendicular 
to the rake. 

The thickness of steps at the interior 
angle should be proportioned to the 
length of the step ; but allowing that the 
thickness of the steps at each interior an- 
|de is sufficient at two inches, then will 
the thickness of the steps at the interior 
angles be half the number of inches that 
the length of the steps has in feet ; thus 
a step five feet long would be two inches 
and a half at that place. 

The stone platform of geometrical 
flairs, viz. the landing half spaces, and 
quarter spaces, are constructed of one, 
two, or several stones, according to the 
difficulty of procuring them. When the 
platform consists of two or more stones, 
the first platform stone is laid upon the 
last step that is set, and the one end 
wedged in the wall : the next platform 
stone is joggled, or rebated, into the one 
next set, and the end again fixed in the 
wall, as that and the preceding steps are, 
and every stone in succession, till the 
platform is completed. If there is occa- 
aion for another flight of steps, the last 
platform becomes a spring stone for the 
next step ; the joint is to be joggled, as 
well as all the succeedinfl^ steps, in the 
aame manner as the first night. Geome- 
trical stairs, executed in stone, depend 
on the following principle : that every 
body roust at least be supported by three 
points, placed out of a straight line, and, 
consequently, if two edges of a body in 
different directions be secured to ano- 
ther, the two bodies will be immoveable in 
respect to each other. This last is the 
case in a geometrical stair ; one end of a 
stair stone is always tailed into the wall, 
and one edge either rests on the ground 



itself, or on the edge of the preceding 
stair stone, whether the stair stone be a 
plat or step. The stones 'forming a plat- 
form are generally of the same thickness 
as those forming the steps. 

Jioofi. Roof is that part of a buildmg 
raised upon the walls, and extending over 
all the parts of the interior, which con- 
sists not only of the covering or exterior 
part, but of all the necessaiy supports of 
that part, for protecting its contents from 
inclement seasons. There are manr 
forms of roofs, the most simple of which 
is that which has only one plane, and is 
called a shed roof; but the form which 
has always been, and still continues to be, 
in most genera] use, wherever the nature 
of climate requires it to be raised, is that, 
the vertical section of which consists of 
two sloping sides, is consequently trian- 
gular, and called a span or pediment 
roof. 

Here it wiU be proper to say some- 
thing of the changes of inclination or 
pitch which have prevailed in this simple 
rorm, among different nations, from time 
to time, arising as well from the nature of 
the climate as the caprice of the people, 
and as transmitted down to the present 
age. The ancient Egyptians, Babyloni- 
ans, and Persians, as well as other eastern 
nations, and also the present inhabitants 
of those climates where rain seldom ap- 
pears, make their roofs quite flat. The 
ancient Greeks, perceiving the inconve- 
nience of this, raised them in the middle, 
with a ^ntle inclination towards the 
sides; the height from tlie middle to the 
level of the walls not exceeding one- 
ninth or one-eight part of the span ; as 
may be seen by many ancient temples 
still remaining in that country. The Ro- 
mans made the height from one-fifth to 
two- ninth parts of the span. After the 
decline of the Roman empire, high pitch- 
ed roofs began to be in general request 
all over Europe, and the vertical section 
of that which most generally prevailed 
seems to have been an equilateral trian- 
gle, which was considered as the atandard. 
In Germany, this has been remarkable 
from very remote antiquitjr, as appears 
from Vitruvius .* the equilateral pitch, 
and that of a higher one, appears to have 
continued as long as pointed architecture 
prevailed. 

When Gredan and Roman architecture 
was first introduced into this country 
from Italy, roofk began to be made lower, 
and the rafters were three-fourths of the 
breadth of the building: this was called 
true pitch, and subsequently the square 
seems to have been considered as the 
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trae pitch. In these aereral gradations 
of clang«8, the material for the covering 
has been supposed to be impervious stone 
or slates ; and the roofs themselves to be 
those which cover ordinary dwellings; 
fer, after the Italian architecture began 
to preTail in the last centuiy, platfomi 
roofs, and those of a pediment pitch, 
were introduced in many sumptuous man- 
sions »nd public edifices ; but the mate- 
lial employed fbr covering was lead. At 
the present day, when good slates are to 
be nad in abundance, we can execute 
roofs to the Grecian declivity; but with 
regard to the general practice, the pitch 
of the roof depends on the style of ar- 
chitecture introduced in the buildings ; 
the proportion of the pitch, in ordinary 
dwellings, is between one-third and one 
fourth part of the span ; mansions and 
public baildings are executed in every 
style that has prevailed in different times 
snd among oifferent people; and the 
proportion of the roof, as well as other 
parts, are rigidly adhered to ; this con- 
sequently produces a great diversity in 
the heights. 

There are some advantages in high 
pitched roofs; they discharge the rain 
with greater rapidity ; snow continues to 
lie a much shorter time on their surface, 
and they are less liable to be stripped by 
heavy winds. 

Low roofe require large slates, and the 
utmost care in the execution ; but they 
have, however, this advantage, that they 
are much cheaper, since Uiey require 
shorter timbers, and consequently much 
smaller scantlings besides, they hrive less 
pressure on the walls. The roof is one 
of the principal ties to a building, when 
executed with judgment, as it bmds the 
exterior walls together. There are a va- 
riety «f forms in the vertical section of 
roofs, besides the simple and customary 
one above mentioned. The figure of the 
roof depends on two or more vertical and 
horizontal sections. A span, or pent 
joof,is that which sUnds upon walls of a 
qoadmngular plan, and of which the 
transverse vertical section is every where 
a triangle throughout its length, and 
slopes from two opposite sides. A hipt, 
or Italian roof is tnat, the sides of which 
incline alike to the horizon, and termi- 
nate either in a point, line, or raised plat- 
form. Vitruvius calls a hipt roof, which 
rises fiotn a rectangular plan, a testudi- 
nated roof, or simply a testudo. When 
tbeplanof aroof is a parallelogram, and 
when the vertical section across the two 
opposite walls, which have not a greater 
■psD rfrli" th»t across the other two walls, 



consists of four sloping sides on the oat- 
aide, each two forming an exterior an- 
gle, the roof is called a curb or mansard 
roof, whether there are gables on the 
other two sides of the building, or the 
different sides of the roof, equally in- 
clined, all around, upon each respective 
wall. 

Figures of roofs which rise from square, 
rectangular, and polygonal plans, forming 
onljr exterior angles on the outside, and 
which terminate in a point over the cen- 
tre of the plan, are denominated from 
the base on which they rise, and from a 
vertical section passing through the apex 
perpendicular to any one of the sides of 
the base and to the horizon; that is, a roof 
standing upon a square pentagonal, or oc- ' 
tagonal plan, having a triangular vertical 
section, is called a square pentagonal or 
octagonal pyramidal roof; when such a 
roof is said to be polygonal, the epithet 
only applies to the figure of the base. An 
octangular roof is one whose base is an 
octagon, whatever be the form of the 
vertical section. AH roofs, the horizon- 
tal sections of which are similar figures, 
either polygons as above described, or 
circles or ellipses, and the vertical sec- 
tions of which are segments of convex 
curves, such as of circles, ellipses, para- 
bolas, &c. are called domes; hence a 
square dome is one that rises from a 
square plan ; an octangular dome, from 
an octangular plan ; a circular dome from 
a circular plan ; and an elliptic dome 
from an elliptical plan. Domes upon cir- 
cular plans are called cupolas. A circular 
or elliptical roof, the vertical section of 
which consists of two similar and equal 
concave curves meeting in the apex, is 
called a trumpet mouthed roof. When 
the roof is circular or elliptical, and the 
vertical section an isosceles triangle, the 
apex of which is that of the roof, the roof 
is simply called a conical or conoidal rooC 
When the vertical section of a circu- 
lar dome is a parabola, hyperbola, or el- 
lipsis, the dome is then called a parabo- 
loidal dome, a hyperboloidal dome, or 
ellipsoidal dome, these epithets com- 
prehending both the base of the figure 
and vertical section. All figures of roofi^ 
which insist on the foreeoing basest 
whatever be the form of their verti- 
cal sections, are called by the general 
name of pavilion roofs, as Uiey only covey 
one simple building. From the intersec- 
tions of two or more simple roofs of the 
same or of different kinds, a multitude of 
complex figures will be formed: the 
plans of some of these ^ire denominated 
by letters of the alphabet, as an ell roof 
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is one which reats upon a plan in the form 
of the letter L : a tee roof upon a plan in 
the form of the letter T; and anaitch 
roof upon a plan formed like the letter 
H ; but when two common roofs, having 
their hdges parallel to each other, and a 
aide of the one either joins one of the 
other, or these two sides intersect each 
other, and thereby leave a gutter above 
the roof; then the roof which is thus com- 
pounded of the two simple roofs is call- 
ed an em roof, as the vertical section is in 
the form of the letter M : or rather an in- 
verted W as M : this is an instance where 
the roof is denominated by the vertical 
section, and not by the plan. All roofs 
whatever are said to be truncated, whe- 
ther they terminate in a plane or raised 
platform, or have a void at the top, bound- 
ed by a level curb. 

When the side of a roof is a plane sur- 
face, except at the eaves, at which place 
it is concave, the roof is said to have a 
bell cast at that place. 

The general names of the timbers are, 
straining pieces, tie pieces, and bearers ; 
under straining pieces are included, prin- 
cipal rafte;^ camber beams, hip and val- 
ley rafters, collar beams, or straining 
beams, straining sills, struts, auxiliary raf- 
ters, or principal braces and studs. 

Under the pieces are included, tie 
beams, diagonal ties, and truss posts; and 
under bearers are included plates, pur- 
lins, common rafters, small rafters, ridge 
pieces, boarding and dragon beams. 

The sloping sides of roofs are of two 
kinds, single and double, or plain and 
carcase: single roofs are those which have 
one row of rafters upon the same side ; 
double or carcase roofs are those which 
have two ties of rafters; the lower tie sup- 
porting the upper by the intervention of 
transverse pieces called purlins. 

Stone Bridget, A stone bridge is a thick 
wall built across a hollow, with one, two, 
three, or a series of apertures, formed in- 
to arcades, which either serve to lighten 
the masoniy, or to give passage to a 
stream of water, or both. 

When a stone bridge is resolved upon, 
the first consideration is its place : in this 
several particulars should be taken into 
consideration, and the advantages com- 
pared to tlie disadvantages. As the height 
of the bridge depends on the banks of 
the river, the expense will be increased 
according to their height: therefore acon- 
venient situation should be chosen, where 
the banks will be adequate in heiglit to 
that necessaiy for the bridge, though the 
expense will be increased by the length 
of the bridge. In most cases, where the 



river runs in a valley, a wide part of 
the stream must be preferred to a narrow; 
part, as the water at this narrower part 
has not only a neater degree of velocity 
of itself, but the velocity would also be 
increased by the piers of the bridge ; in 
times of heavy floods it would be liable 
to be thrown down, and in a navigable 
river the navigation would be impeded. 
As the expense depends on the bed of 
the river, it must also be taken into the 
account. 

These being settled, the form and 
height of the arches come next under 
consideration ; the height of the arches, 
which determine that of the bridge, de- 
pends on the rise of the water in time of 
floods ; and whether there is to be a na^ 
vigation, and what kind of vessels there 
are to pass. 

Stone bridges ought to be constructed 
with as few arches as possible, which will 
not only give greater beautj, but will re- 
quire fewer foundations, piers, and cen- 
terings, and also easier passage for craft 
The piers ought to be so proportioned as 
to enable them to withstand the thrust of 
the adjacent arches, though the rest were 
thrown down. The number of arches 
ought to be odd, in order that one may 
stand in the middle, where the stream 
has its greatest velocity. 

When the passage-way along the top 
of the bridge is a convex curve, the arch- 
es should diminish from the n iddle to- 
wards each extreme, so as to be similar 
to the middle one ; this will allow a more 
free passage to the water, the velocity 
being greatest in the middle. W'lth re- 
spect to the choice of arches, the ellipti- 
cal, cycloidal, and equilibrated arches, 
are not only convenient, in allowing more 
room for the passage of ships at the 
hanches, but they require fewer materials 
than most other curves of the same di- 
mensions. 

When the extrados is convex, and the 
height of the arch small in proportion to 
the span, a segment of a circle may be 
used with success : in this case the arch 
should not exceed 60 degrees. 

These particulars being fixed, the prac- 
tice is as follows: — When the foundation 
of a stone bridge is to be laid in a river 
which IS not very dee pf a single or dou- 
ble inclosure of wood is formed, and the 
intervening space is rammed well with 
clay or chalk, to prevent tlie water from 
coming in. These inclosures are either 
made with piles driven closely together, 
and dovetailed at their jointings, or by 
piles driven at certain distances from one 
another, and grooved on the sides oppo- 
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site each other, 9nd the inteink are shut 
vith boards let in xbetween the grooves. 
This kind of fence against the water is 
called a batterde aux, or coffer-dain. The 
batterdeauz, or coffer-dam, requires a 
good foundation of solid earth or clay." If 
the bed of the river be of a loose consist- 
ence, the water will ooze through it in 
too great abundance. The sides of the 
inclosure must be made very strong, and 
well bnced within, to prevent the am- 
bient water from forcing its way into the 
battenieaux. 

Where the water is deep, but having a 
sound bottom, a strong chest, called a 
caisson, must be formed, so that the sides 
may easilpr be disengaged from -the bottom 
of the nver, being bevelled where the 
pier is to be built, and the caisson pro- 
perly placed over it, and kept in this 
situation by ropes : be|^n to build, and as 
the work advances it will sink gradually, 
and at the same time keep continually 
bracing the sides with timber, to prevent 
the ambient water from crushing it toge- 
ther, and thereby not only spoiling the 
work, but drowninethe workmen. When 
the pierisof such nei^ht as to be deeper 
than the water, the sides may be disen- 
gaged, and the bottom of the caisson will 
remain under the pier, as a footing on 
which it is to rest : for this purpose the 
bottom of the caisson should be made 
veiy strong. Where the foundation is not 
finn, recourse must be had to piling, as 
is other such foundations. 

With regard to the superstructure ofa 
stone bridee, the arch stones sometimes 
terminate in a curve parallel to the in- 
tndoi, and sometimes the joints of the 
&rcb stones are continued through the 
tpandrils, observing to break joints side- 
ways; at other times, the upper ends of 
the arch stones terminate so as to fit the 
beds and upright joints of everv course 
of stone. The joints of the arch stoues 
are sometimes joggled with plug8,ih order 
to prevent them m>m passing each other. 
The piers are . g^neiaUy solid pieces of 
masonry from the foundation till they 
come to the spring, or above the spring 
of the arch ; tnence arches, or complete 
cylindrical vaults, are sometimes thrown, 
in order to lighten the bridge, and brace 
tvtry two adjacent arches between which 
they are placed. When the abutments 
are deep, and extend considerably along 
the road-way at each end, walls on each 
side of the road-way should be built, 
similar to those usea in aquatic piers, 
and either strengthened with counter- 
forts, or yaulted under and across the 
Toad-way . When there b . a heavy pres- 



sure of earth between the side of the 
abutments, these sides should be both 
concave in any vertical, and also in any 
horizontal sections. 

In stone bridges, when the extrados is 
a curve, and when the work is coursed, 
the intersection of the bedding joint of 
every two courses on the face of the 
masonry ought to be parallel to the in- 
tersection of the extrados with this face, 
as this position of the joints is not only 
more beautiful, but is also more agree- 
able to the laws of strength, than those 
bedding joints which have their intersec- 
tions in horizontal planes. 

BULB, or B'LBors root, in the anato- 
my of plants, expresses a root of a round 
or roundish figure, and usually furnished 
with fibres at its base. See BoTAHr. 

BULBOCODIUM, in botany, a genus 
of the Hexandria Monogynia class and 
order. Liliaceous |>lants. Order Spatha- 
cex: Narcissi, Jussieu. Essential charac- 
ter: corolla funnel-form, hexapetalous, 
with a namw claw bearing the stamens^ 
capsule siiperior. There is but one spe. 
cies, vt'z.B. vemum, spring flowering bul- 
bocodium, resembles the common col- 
chicum in shape, though much smaller ; 
it is covered with a dark brown skin. 
About the middle of February, according 
to the season, the flowers spring up, 
inclosed within three brownish green 
leaves, opening themselves as soon almost 
as they are out of the grround, and shew 
their buds for flowers within them very 
white, before they open far ; though 
sometimes purplish at first appearing. 
There is frequently but one flower, and 
never more than two ; they are smaller 
than those of colchicum. After the flow- 
ers are past, the leaves grow to the length 
of a finger, and in the middle of them 
rises up the seed vessel, which is smaller, 
shorter, and harder than that of colchi- 
cum, and contains many small brown 
seeds. It is a native of Spain and of Rus- 
sia, in mountainous situations. 

BULIMY,a disease in which the patient 
is affected with insatiable and perpe- 
tual desire of eating ; and unless he is 
indulged, he often falls into fainting fits. 
It is uso called fames caninay canine ap- 
petite. 

In the third volume of the '< Memoirs 
of the Medical Society of London" is in- 
serted the history of a case of bulimy, ac- 
companied with vomiting, wherein 379lb». 
of meat and drink were swallowed in the 
space of six days ; yet the patient lost 
flesh rapidly. A cure was effected by 
giving food boiled down to a jelly, fre- 
queoUy, and in small qtianttties. in this 
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fom the food was retuned, and the body 
beings duly supplied with nourishment, 
the stomach and rest of the system rcco- 
rered their proper tone and energy. But 
the most extraordinary instance of buli- 
my, which perhaps ever occurred, is that 
recorded in the third volume of the ** Me- 
dical and Physical Journal/' communi- 
cated by Dr. Johnson, commissioner of 
mck and wounded seamen, to Dr. Blane, 
formeriy physician to the navy. The 
subject was a Polish soldier, named 
Charles Domery, in the service of the 
French, on board of the Hoche frigate, 
which was captured by the squadron un- 
der the command of Sir Jonn Borlase 
Warren, off Ireland, in 1799. He was 
21 years of age, and stated that his fa- 
ther and brothers had been remarkable 
for their voracious appetites. He began 
when he was 13 years of age. He would de- 
vour raw and even live cats, rats, and dogs, 
besides bullock's liver, tallow candles, 
and the entrails of animals. One day (viz. 
September 7th, 1799) an experiment 
was made of how much this nan could 
eat in one day. This experiment was 
made in the presence of the before-men- 
tioned Dr. Johnson, Admiral Child, and 
Mr Forster, agent for prisoners at Liver- 
pool, and several other gentlemen. He 
Bad breakfasted at 4 o'clock in the morn- 
ing on Albs, of raw cow's udder ; at half 
past nine o'clock there were set before 
nim 5fb*. of raw beef and 12 tallow can- 
dles of 1^ weight, together with 1 bottle 
of porter ; these he finished by half past 
ten o'clock; at one o'clock there were 
put before liim Slb9. more of beef, 116. of 
candles, and three bottles of porter ; he 
wts then locked up in the room, and cen- 
tries were placed at the windows, to pre- 
vent his throwing away any of his provi- 
sions. At two o'clock he had nearly 
finished the whole of the candles and 
great part of the beef; but without having 
had any evacuations by vomiting, stool, 
or urine. His skin was cool, pulse regu- 
lar, and spirits good. At a quarter past 
mx he had devoured the whole, and de- 
clared he could eat more ; but the pri- 
'soners on the outside having told him 
that experiments were making upon him, 
he began to be alarmed. 

BULK headt are partitions made athwart 
the ship with boards, by which one part 
is divided from the other ; as the great 
cabin, gun-room, bread-room, and several 
other divisions. The bulk head afore is 
the partition between the forecastle and 
gratmgs in the head. 

Bulk breaking. See BaaAKUre. 

BULL. See Bos. 



HxTLL finch. See Loxti. 

BuL^ among ecclesiastics, a written 
letter dispatched by order of the Pope, 
from the Roman chancery, and sealed 
with lead, being written on parchment, 
by which it is partly distinguished from 
a brief See Baisr. 

Bull, golden, an edict or imperial con- 
stitution, made by the Emperor Charles 
rV. reputed to be the magna charts, or 
the fundamental law of the German em- 
pire. 

It is called golden, because it has a gold* 
en seal, in the form of a pope's buU,tied 
with yellow and red cords of silk : upon 
one side is the Emperor represented sit- 
ting on his throne, and on the other the 
capital of Rome. It is also called Caro- 
line, on Charles IV. 's account Till the 
publication of the golden bull, the form 
and ceremony of the election of an em- 
peror were dubious and undetermined, 
and i\\p number of the electors not fixed. 

This solemn edict regulated the fonc- 
tions, rights, privileges, and pre-eminen- 
ces of the electors. The original, which 
is in Latin, on yellum, is preserved at 
Frankfort; this ordinance, containing 
tliirty articles or chapters, was approved 
of by oil the princes of the empire, and 
remains still in force. 

BULLA, in natural history, a genus of 
insects of the Vermes Testacea. Animal 
a limax ; shell univalve, convolute, un- 
armed with teeth; aperture a little 
straightened, oblong, longitudinal, vety 
entire at the base ; pillar oblique, smooth. 
There are nearly sixty species. B. ligna- 
ria is found on European coasts, and is a- 
bout three inches long. The shell is thin, 
of a dirty colour, but within it is white. 
The inhabitants of this species, and, ac- 
cording to Gmelin, those of most of the 
genus, are furnished with an organ re- 
sembling the gizzard of a fowl, and which 
they appear to use for the purpose of 
masticating their food. 

BULLET, an iron or leaden ball, or 
shot, wherewith fire-arms are loaded. 
Bullets are of various kinds; -oix. red-hot 
bullets, made hot in a forge, intended to 
set fire to places where combustible mat- 
ters are found. Hollow bullets, or shells 
made cylindrical, with an aperture and 
fuse at one end, which giving fire to the 
inside when in the ground, it bursts, and 
has the same effect with a mine. Chain- 
bullets, which consist of two balls, joined '. 
by a chain three or four feet apart. I 
Bnnch-buUets, two balls joined by a bar I 
of iron, five or six inches apart Two- I 
headed bulletit, called also angles, two i 



Digitized by 



Google 



fiUL 



BUL 



hahcB of a buHet, joined by a bar or 
chain. 

The diameter of a leaden bullet, weigh- 
ing one pouad, is 1.69 inches, according 
to Sir Jonas Moore ; or, by a table in 
MuUcr'a « Treatise of Artilleiy," 1.672 
inches : and the diameter of any other 
bullet is found by dividing 1.69 inches by 
the cube root of the number, which ex- 
presses how nany of them make a pound; 
or by subtracting continually the third 
part of the logarithm of the number of 
bullets in the pound, from the logarithm 
.9278867 of 1.69, and the difference wiU 
be the logarithm of Uie diameter requir- 
ed. Thus the diameter of a bullet, of 
which 12 make a pound, will be found by 
subtncting .359. 270, a third part of 
1.0791812 the logarithm of 12, from the 
given logarithm .2278867 ; or because 
this logarithm is less lltan the former, 
an unit must be added, so as to have 
1.2278867; and then the difference 
^1597 will be the logarithm of the 



diametar sought, which is .738 inches^ 
observing that the number found will be 
always a decimal, because the number 
Subtracted is greater than the other. We 
may also deduce the diameter of any bul- 
let from its given weight, provided that 
the specific gravity of lead is known; for, 
since a cubic foot of lead weighs 11325 
ounces, and 678 is to 355 as the cube of 
a foot, or 12 inches, s. e. 1728 to the con- 
tent of a sphere, which is therefore 
59i9.7 ounces : and since spheres are as 
the cubes of their diameters, the weight 
59J9.7 is to 16 ounces, or one pound, as 
the cube 1728 is to the cube of the diame- 
ter of a spheres which weighs sixteen 
ounces, or one pound; which cube is 
4.66..63, and its root is 1.6706, the diame- 
ter sought. 

By the rule above laid down is calcu- 
lated the following table, shewing the di- 
ameters of leaden bullets, from 1 to 39 in 
the pound. 



TABLB. 
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0.623 



1.691.341 



0.544 0.5371 



2 



0.760 0.738 



0.6120.603 
0.53'2 



1.172 



07i9 



J.594 



1.064 



0.988 



0.586 



<.5270.52l 



0.930 



0.701 0.685 



0.578 



0.5i; 



0.8830.845 



0.671 



>.570 



».512 



0.657 



0.645 



0.5630.556 



0.507 d.5u3 



0.812 



0.63: 



0.550 



U.498 



The upper horizontal column shews 
the number of bullets to a pound ; the 
second their diameters; the third, the 
(hameiers of thoae of 10, 11, 12, &c. and 
the fourth thoae of 20, 21, 22, &c. and the 
last, those of 30, 31, 32, &c. 

The government allows 11 bullets in 
the pound for the proof of muskets, and 
145 in the pound* or 29 in two pounds, 
for service , 1 7 for the proof of carab i nes, 
and 20 for service ; and 28 in the pound 
for proof of pistols, and 34 for service. 

The diameter of musket bulleU differs 
bur y^th part from that of the musket- 
barrel; for if the shot but Just rolls into 
the barrel, it is aufiicient. Cannon bul- 
lets or balls are of different diameters and 
vei^hts, according to the nature of the 
piece. • 

BULLION, uncoined gold or silver in 
themsas. 

Those metals are called so, either when 
n&eltedlrom the native ore* and not per- 

VOL. m. 



fectly re6ned ; or when they are perfect- 
ly refined, but melted dovyn in bars or 
ingots, or in any unwrought body, of any 
dcLiree of fineness. 

When gold and silver are in their puri- 
ty, they are so soft and flexible, that they 
cannot well be brought into any fashion 
for use, without being first reduced and 
hardened with an alloy of some other 
baser metal. 

To prevent those abuses, which some 
might be tempted to commit in the mak- 
ing of such alloys, the le^slatora of civi- 
lized countries have ordained, that there 
shall be no more than a certain propor- 
tion of a batier metal to a particular quan- 
tity of pure gold or silver, in order to 
make them of the fineness of what is 
called the standard gold or silver of such 
a country. 

According to the laws of England, all 
sorts of wrought plate in gentral ought 
to be made to the legal sUndard ; and the 
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price of our standard gold and viiver is 
the common rule whereby to set a value 
on their bullion, whether the same be in 
ingots, bars, dust« or in foreign specie : 
whence it -is easy to conceive, that the va- 
lue of bullion cannot be exactly known, 
without being first assayed, that the ex- 
act quantity of pure metal therein con- 
tained may be determined, and conse- 
quently whelher it be above or below the 
standard. 

Silver and gold, whether coined or un- 
coined (though used for a common mea- 
sure of other things^ are no less a com- 
modity than wine, tobacco, or cloth ; and 
may, m many cases, be exported ss much 
to the national advantage as any other 
commodity. 

BUMALDA, in botany, a genus of the 
Pentandria Dig^nia. Natural order of Du- 
mosae. Rhamni, Jussicu. Essential cha^ 
racter: corolla five-petalled : styles vil- 
lose I capsule two-celled, two-beaked. 
There is«but one species; viz.B. trifolia, 
with a shrubby stem ; branches close, in 
all parts smooth ; branches obscurely an- 
g^ilar, jointed, purple ; leaves opposite, 
petioled, temate, pale underneath, on 
very short capillary petioles, spreading 
veiy much, or reflex ; flowers terminat- 
ing the branches in racemes, or capillary 
peduncles. Native of Japan. 

BUMELIA, in botany, a genus of the 
Pentandria Monogynia class and order. 
Essential character: corolla five-cleft, 
with a five-leaved neptary; drupe one- 
seeded. There are seven species, all 
trees or shrubs, and natives of the West- 
Indies. 

BUNIAS, in botany, a genus of the Te- 
tradynamia Siliqiiosa. Natural order of 
Siliquosa. Crucifersr, Jussieu. Essential 
character : silicle deciduous, four-sided, 
muricated with unequal acuminate an- 
gles. There are nine species, of which B. 
comuta, horned bunias, is a very singular 
plant It has silicle transversely oval, 
finishing on each side in a horn, or veiy 
long and strong spine, so that the silicle 
resembles a pair of horns ; in the middle 
of the silicle are four small spines, direct, 
ed different ways. It is a native of the 
Levant and Siberia. B. spinosa, tliomy 
bunias, is an annual plant, and a native of 
tiie South of France, Switzerland, Austria, 
and Italy. 

BUNIUM, in botany, a genus of the 
Pentandria Digynia class and order. Na- 
tural order of Umbellatx. Essential cha- 
racter : cor. uniform ; umbel crowded ; 
fruita ovate. There b but one species, 
viz. B. bulbocastanum, earth nut, or pig 
nuty has a perennialf tuberous root on 



the outside, of a chesout colour, witliin 
white, solid, putting forth slender fibres 
from the sides and bottom, of an i^ea- 
ble sweetish taste, lying deep in the 
ground, commonly four or five inches 
deep, the stems from the surface taper- 
ing towards it, flexuose or bending to and 
from, and of a white colour ; the univer- 
sal involucre consists seldom of more 
than one, two, or three very slender 
leaves, but in most instances is altoge- 
ther wanting; the partial umbel has 
sometimes twenty rays ; the petals are 
lanceolate, entire, but rolled inwards, so 
as to appear as if they were emarginate ; 
the filanf>ent8 are longer than the petaU; 
Uie pistils at first close, after divaricate, 
but never bend back. This description 
applies to the plant as usually found in 
Great Britain. That Brunium which is 
most common in manyparts of the conti- 
nent is somewhat different from ours; 
the segments of the leaf are not so fine, 
and nearer to parsly, whereas ours sp- 
proach to fennel. The root is not so far 
within the ground, the leaves are larger 
and greener, and it sends forth leaves 
from the bulb itself. With us it ctows on 
heaths, in pastures, woods, and among 
bushes, in a g^velly or sandy soil : it 
flowers in Hay and June. 

BUNT,, o/a sail^ the nviddle part of it ; 
. formed designedly into a bag or cavity, 
that the sail may gather more wind. It 
is used mostly in top sails, because courses 
are generally cut square, or with but 
SF>all allowance for bunt or compass. The 
^ .L holds much leeward wind, that is, it 

-ngs much to leeward . 

Bditt Hne9 are small- lines made fast to 
the bottom of the sails, in the middle 
part of the bolt rope, to a cringle, and so 
are reeved throurn a small block, seized 
to the yard. Their use is, to trice up 
the bunt of the sail, for the betteV furling 
it up. 

BUNTING. See Embkriza. 

BUOY, at sea, a short piece of wood, 
or a close-hooped barrel, fastened so as to 
float directly over the anchor, that the 
men who go in the boat to weig^h the an- 
chor ma^ know where it lies. 

Buor IS also a piece of wood, or cotk» 
sometimes an empty cask, well closed, 
awimming on the surface of the water, 
and fastened by a chain or cord to a laige 
stone, piece of broken cannon, or the 
like, serving to • mark the dsAgeroas 
places near a coast, as rocks, shosis^ 
wrecks of vessels, anchors, 8cc. 

There are sometimes, instead of buo}rs» 
pieces of wood placed in form of masts, in 
consjAcuouspUhcea; and sometimes large 



Digitized by 



Google 



BUP 



BUP 



trees are planted in a particular manner, 
in number two at least, to be taken in a 
right line, the one hiding the other, so a» 
the two may appear to the eye no more 
than one. 

To BUOT vp the cabUy is to fasten some 
pieces of wood, barrels, &c. to the cable, 
near the anchor, that the cable may not 
touch the ground, in case it be foul or 
rocky, lest it should be fretted and cut 
off. 

BUPHAGA, the African beaf-eater, in 
natural history, a genus of birds of the 
order of Pica. Generic character : iu 
bill is straight and somewhat square ; its 
mandibles are gibbous, entire, more gib- 
bous externally, and its legs well formed 
for walking. It is found not only in Se- 
nepil, but near Caffraria. Its manners 
much resemble those of the starling. It 
feeds on various kinds of insects, and 
alighting on th^ backs of antelopes, sheep, 
and oxen, and by pressure on the elevat- 
ed part of the bide, which contuns the 
lanx of the oestrus, forcing this out, 
^stly relieves the animal, and procures 
Itself an exquisite banquet. 

BUPHTHALMUM, in botany, a genus 
ofthe Syneenema Polynunia Superflua. 
Natural order of Composite Oppositifo- 
lis. Corymblfersc, Juasieu. Essential 
character : stigma of the hermaphrodite 
floscules undivided : seeds have tne sides, 
cspedally in the ray^ edged; down an 
obscure edge ; receptacle chaffy. There 
are twelve speciea, of which, B. frutes- 
cens, shrubby ox-eye, rises with several 
woody stems from the root, and grows to 
the height of eight or ten feet, furnish- 
ed with leavea very unequal in size, some 
of which are narrow and long, others 
broad and obtuse. The foot-stalks ofthe 
larger leaves have, on their upper side, 
near their base, two sharp teetn standing 
upward, and a little higher there are ge- 
nerally two or three more'growing on the . 
edge of the leaves. The flowers are pro- 
duced at the ends ofthe brandies single: 
these are of a pale yellow colour, and 
have scaly calyxes. It grows naturally in 
America B. arfooresceris, tree ox-eye, 
seldom grows higher than three feet, 
sending out many stalks from the root, 
which are succulent ; it has spear-shaped 
leaves, placed opposite ; the Bowers are 
produced upon foot-stalks, which are two 
raciies long.. These flowers are larger 
than those of the first sort, of a brigiit ycl- 
low colour. They appear in July, Au- 
gust, snd September. Some of these 
plants arc shrubs, but most of them are 
herbs. The flowers are commonly ter- 
mnaiing, and moetly of a yellow colour. 



BUPLEURUM, in boUny,a genus oi 
the Pentandria Digynia Matural ortler 
of Umbeilatae. £saential character : in- 
volucres of the umbellule larger, five- 
leaved: petals involuted; fruit roundish, 
compressed, striated. There are iQ-spe- 
cies, of which B. rotundifolium, common 
thorough wax, so called from the singular 
circumstance ofthe stalk waxing or grow- 
ing through the leaf; the root is annual, 
small and fibrous ; the stem a foot high, 
upright, round, perfectly smootli, alter- 
nately branched; every part ofthe plant 
is remarkably hard and rigid, and has a 
slight aromatic smell. It is a native of 
most parts of Europe. B. stellatum, star- 
ry hare's ear, has a perennial root, with 
a stem about 18 inches high, with long 
grass-like root-leaves, some ending ob- 
tusely, others drawing to a point ; scarce- 
ly any on the stem, except one embrac- 
ing leaf under a branch. Universal invo- 
lucre of one, two, or three leaves. Partial 
involucre, coloured, longer than the 
flowersi eight or nine-cleft at tlie edge, 
but united at bottom, so as to form a sort 
of basin, in which the flowers are lodged. 
It is a native ofthe Alps, of Switzerland, 
and Dauphine. Host of tlie Bupleurums 
are herbaceous plants, some of them are 
shrubby, and one is thorny ; the leaves 
are mostly simple and entire. The little 
flowers are yellow, and but few in an um- 
bel. The involucre is many -leaved and 
short, though it has sometimes only three 
or five leaves. They are almost all of 
them natives of Swltzeriand and the south 
of France. 

BUPRESTIS, in natural history, a ge- 
nus of insects of the order Coleoptera. 
Generic character : antennae setaceous, 
of the length of the thorax ; head halt* 
withdrawn beneath the thorax. This ge- 
nus of insects is very conspicuous, on ac 
CQunt of the superior brilliancy of its co- 
lours, with which many ofthe larger spe- 
cies shine with a metallic lustre. It is a 
very numerous genus, consisting, accord- 
injf to Gmelin, of 156 species. Among 
these we shall notice the B gigantea, 
which is the largest hitherto discovered, 
measuring two inches and a half in length: 
the thorux in smodth, resembling the co- 
lour of polished bell-metal, and the wing- 
sheaths are of a gilded copper colour, 
with a cast of blue-green. it is a native 
of India, Qhina, and many other parts of 
Asia, and i^ also found in South America. 
Its beauty is so very singular, that the 
Chinese attempt to imitate it on bronze, 
in which they nave sometimes succeeded 
so well, that the copy has been mistaken 
for the reality. This insect proceeds 
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from alar^e white larva, resembling that 
of the hicanus cervug, or ifreat stag-chaif- ' 
er. Of the European insects of this ge- 
nus, the B. rustica is one of the largest, 
measuring about an inch and a half, and 
of a coppery colour, wjth several longitu- 
dinal furrows along the wing.shells ; the 
thorax of a deep blue-g^een, with numer- 
ous impressed points: it is found in the 
woods. The European Buprestes fall far 
short of the Indian and American species, 
both in point of size and splendour, though 
among them may be numbered s<;veral 
elegant insects. 

BURCARDIA, in botany, so named in 
honour of Henry Burckhard, a genus of 
the Pentandria Pentagynia cUss and or- 
der. Essential character: calyx five- 
leaved; corolla tive-petalled ; capsule 
angular, one.celled,three-vRlved ; seven 
or eight seeded. There is but one spe- 
cif s, viz B. villosa, an annual plant, with 
a branciied stem two feet high, hirsute, 
with reddish brown hairs. Flowers at 
the end *of the stem and branches, axil- 
lary, solitary, on long hairy peduncles. 
The whole plant is covered with stiff 
hairs. It is found on the sandy coasts of 
Cayenne and Guiana. 

BURDEN, or Bitrthbtt, in a general 
gense, implies a load or weight, supposed 
to be M much as a man« horse &c. can 
well carry. A sound and healthy man 
can rui.se a weight equal to his own. An 
able horse can draw 35UM. though for a 
length of time 300/6. is sufficient. Hence 
calculations are formed by tha artillery 
offic^ers. One horse will draw as much as 
seven men. 

Bitrdr^ of a thipiB its contents, or num 
ber of tons it will carry. The burden of 
a ship may be determined thus : multi- 
»ly the length of the keel, taken within 
(oard, by the breadth of the ship within 
board, taken from the midship-beam, 
from plank to plank, and multiply the. 
product by the depth of the hold, taken 
ftonn the plank below the keelson to jhe 
under part of the upper deck plank, and 
divide the last product by 94, then the 
quotient is the content of the tonnage 
required. 

BURGAGE, in law, a tenure proper to- 
boroughs and towns, whereby the inhabi- 
tants hold their lands and tenements of 
the King, or other lord, at a certain yearly 
latc. This tenure is described by Glan- 
vil, and is expressly said by Littleton to 
be but tenure in socage. It is indeed on- 
ly a kind of town socage ; as common so- 
cage, by which other lands are holden, 
is usually of a rural nature. A borough 
is usually distinguished from other towns 
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by the right of sending members to fMf- 
liament ; and where the right of Election 
is by burgage tenure, that alone is a proof 
of the antiquity of the borough. Tentire 
in burgage, therefore, or burgage tenure, 
is where houses, or lands which were for- 
merly the scite of houses, in an ancient 
borough, are held by some lord in com- 
mon socage, by a certain establishment. 
The free socage in which these tene- 
ments are held, seems to be plainly a 
remnant of Saxon liberty; and this may 
account for the great variety of customs, 
affecting many of these tenements so 
held in ancient burgage; the principal 
and most rt-markable of which is that call- 
ed borough English ; which see. There 
are also other special customs in different 
burgage tenures; as in some, that the 
wife shall be endowed of all her bus- 
band's tenements, and not of the third part 
only, as at the common law : and in others, 
that a man might dispose of his tenements 
by will, which in general was not per- 
mitted after the conquest, till the reign 
of Henry VIII. ; though in the Saxon 
times it was allowable. A pregnant proof, 
says Judge Blackstone, that these liber- 
ties of Socage tenure were fragments of 
Saxon liberty. 

BURGESS, an inhabitant of a borough, 
or one v ho possesses a tenement there- 
in. In other countries, burgess and ci- 
tizen are confounded together ; but with 
us they are distinguished : the word is 
also applied to the magistrates of some 
towns. Burgess is now ordinarily used 
for the representative of a borough-town 
in parliament. 

BURGH^ofe si^ifies a contribution 
towards the buiidmg or repairing of cas- 
tles or walls, for the defence of a borough 
or city. 

BURGLARY, in law, or nocturnal 
house-breaking, an unlawful entering into 
another man's dwelling, wherein some 
person is, or into a church, in the night- 
time, in order to commit some felony, or 
to kill some person, or to steal something 
thence, or do some other felonious act, 
whether the same be executed or not. 
This crime has been always regarded as 
very heinous : partly on account of the 
terror which it occasions, and partly be- 
cause it is a forcible invasion and distur- 
bance of that right of habitation, which 
every individual might require, even in 
a state of nature, and against which the 
laws of civil society have particularly 
guarded. Whilst they sllow the posses- 
sor to kill the aggressor, who attempts to 
break into a house in the night time, they 
also protect and avenge him, in case the 
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asnSant should be too powerful Such 
regard, indeed, has the law of England to 
tbc immunity of a man's house, that it 
stiles it his castle, and will never sutTer it 
to be violated with impunity ; tor this 
reason no outWiird doors can in general be 
broken open to execute any civil process; 
though, in criminal cases, the public safety 
supersedes the private. Hence, also, in 
part, aiises the animadvef*sion of the law 
upon eves^roppers, nuisancers, and in- 
cendiaries; and to this principle it must 
be assigned, that a man may assemble peo- 
ple together lawfully (at least if they do 
not exceed eleven) without danger of 
raising a riot, rout, or unlavrful assembly, 
in order to protect and defend his house; 
which he is not permitted to do in any 
other case. The definition of a burglar, 
as given by Sir Edward Coke, is, " he that 
by night breaketh and entereth into a 
mansion-house, with intent to commit a 
felony.*' In this definition, says Judge 
Blackstone, there are four things to be 
considered ; the time, the place, the man- 
ner, and the intent. 1 . The time must be 
by night, and not by day ; for in the day- 
time there is no burglary. In considering 
what is reckoned night, the day was an- 
ciently accounted to begin at stin-rising, 
and to end immediately upon sun-set: but 
the better opinion seems to be,thatif there 
be daylight or twilight sufficient begun or 
left for discerning a man's face, it is no 
burglary. But this does not extend to 
moon-light: for then many midnight burg- 
bries would go unpunished; and besides, 
the mmligni^ of the offence does not so 
properly arise from its being done in 
the dark, as at the dead of night, when 
the whole creation, except beasts of prey, 
is at rest ; when sleep has disarmed the • 
owner, and renderea his castle defence- 
less. 2. As to the place. It must be, bv 
the definition, a mansion-house ; and, 
therefore, in order to account. for the 
reason why breaking open a church is 
burglary, as it undoubtedly is. Sir Edward 
Coke quaintly observes, that it is ** domus 
mansionalis Dei." But it is not necessa- 
ry that it should in all cases be a mansion- 
house; for it may he committed by break- 
ing the gates or walls of a town in the 
night. 3. As to the manner of commit- 
ting barglarv; there must be both a 
breaking ancl an entry, to complete this 
offence. But they need not be done at 
once: for if a hole be broken one night, 
and the same . breakers enter the next 
night througb the same.they are burglars. 
There roast in general be an actual break- 
ing, to tbBt it may be regarded as a sub- 



stantial and forcible irruption. Such are, 
breaking or taking out the glass of, or 
otherwise opening a window, and taking 
out goods ; pickine a lock, or opening it 
with a key ; and lifting up the latch of a 
door, or loosing any other fastenings 
which the owner has provided. But if a 
person leaves his doors or windows of his 
house open, and a man enters by them, or 
with a hook or by anv other means draws 
out some of the goods of the owner, it 
is no burglary; but if, having entered, he 
afterwards unlocks an inner or chamber 
door, or if he comes down a chimney, he 
is deemed a burglar. If a person enters by 
the open door of a house,and breaks open 
a chest and steals goods, this is no bur- 
glary, by the common law» because the 
chest is no part of the house. 4. As to 
the intent: it is clear that such breaking 
and entry must be with a felonious intent, 
otherwise it is only a trespass. And it is 
the same, whether such intention be ac- 
tually carried mo execution, or only de- 
monstrated by some attempt or overt act, 
of i^hich the jury is to judge. 

BURGOMASl'EH,th'e chief magistrate 
of the great towns in Flanders, Holland^ 
and Germany. The power and jurisdic- 
tion of the burgomaster is not the same 
in all places, every town having its parti- 
cular customs and regulations -. at Am- 
sterdam there are four, chosen by the 
voices of all those people in the Senate 
whoha\e either been burgomasters or 
echevins. Their autliority resembles that 
of the lord-mayor and aldermen; they 
dispose of all under offices that fall in 
their time, keep the key of the bank, and 
enjoy a salary but of 500 guilders, all 
feasts, public entertainments, &c. being 
defrayed out of the common treasury. 

BURGUNDY pitch, in medicine, the 
juice of the pinus abies, boiled in water, 
and strained through a linen cloth. It 
is chiefly employed for external purposes 
in inveterate coughs, &c. Plasters of this 
resin, by acting as topical stimulants, are 
frequently found of considerable service. 

BURIAL, the interment of a deceased 
person. The rites of burial make the 
greatest and most necessary care, being 
looked upon in all countries, and at all 
times, as a debt so sacred, that such as 
neglected to discharge it were thought 
accursed: hence the Romans called them 
juatOftind the GreekBufUf*a,hK»nt,ca-ta^ 
&c. words implying the inviolable obliga- 
tions which nature has laid upon the liv- 
ing, to take care of the obsequies of the 
dead. Nor are we to wonder that the an- 
cient Greeks and Romans were extreme - 



Digitized by 



Google 



BUR 



BUR 



\y solicitous about the internent of their 
deceased friends^since they mxre strongly 
persuaded that their souls could not be 
admitted into the Elysian fields till their 
bodies were committed to the earth ; and 
if it happened that they never obtained 
the rites of burial, they were excluded 
from the happy mansions for the term of 
an hundred years. For this reason it 
was considered as a duty incumbent upon 
all travellers, who should meet with a 
dead body in their way, to cast dust or 
mould upon it three times, and of these 
three handfuls one at least was cast upon 
the head. The ancients likewise consider- 
ed it as a great misfortune, if they were 
not laid in thesepulchresof their fathers; 
for which reason, such as died in foreign 
countries had usually their ashes brou^t 
home, and interred with those of their 
ancestors. But, notwithstanding their 
great caie in the burial of the dead,there 
were some persons whom they thought 
unworthy of that last office, and to whom 
therefore they refused it : such were, 
1. Public or private enemies. 2. Such as 
betrayed or conspired against their coun- 
try. S. Tyrants, who were always looked 
upon as enemies to their country. 4. 
Villains guilty of sacrilege. 5. Such as 
died in debt, whose bodies belonged to 
their creditors. And 6. Some particu- 
lar offenders, who suffered capital pun- 
ishment. 

Of those who were allowed the rites of 
burial, some were distinguished by par- 
ticular circumstances of disgrace attend- 
ing their in lerment: thus persons killed 
by lightning wei-e buried apart by them- 
selves, being thought odious to the gods; 
those who wasted their patrimony forfeit- 
«d the right of being buried in the sepul- 
chres of their fathers ; and those who 
were guilty of self-murder were privately 
deposited in the ground, without the ac- 
customed solemnities. Among the Jews, 
the privilege of burial was denied only to 
self-murderers, who were thrown out 
to rot upon the ground. In the Christian 
-churcii, though ^ood men always desired 
the privilege of mterment, yet they were 
not, like the heathens, so concerned for 
their bodies, as to think it any detriment 
to them, if either the barbarity of an ene- 
my, or some other accident, deprived 
them of this privilege. The primitive 
Christian churchdenied the more solemn 
rites of burial only to unbaptised persons, 
self-mnrderers,and excommunicated per- 
8on8,who continued obstinate and impeni- 
tent, in a manifest contempt of the 
church's censures. 



The place of burial amon^ the Jews 
was never particularly determined. We 
find they had graves in the town and 
country, upon the highways, in gardens, 
and upon mountains. Among the Greeks, 
the temples were made repositories for 
the dead in the primitive ages, yet the 
general custom in later ages witli them, 
as well as with the Romans and other 
heathen nations, was, to bury their dead 
without their cities, and chiefly by the 
highways. Amonp^ the primitive Chris- 
tians, butying in cities was not allowed 
for the first three hundred years, not in 
churches for many ages after, the dead 
bodies being first deposited in the atrium 
or church-yard, and porches and porticos 
of the church: hereditary burying-placea 
were forbidden till the twelfth century. 

Burials, in law, persons are to be buri- 
ed in wooUen,or their representatives shall 
forfeit 51. aqdafiidavit ia to be made there- 
of before a justice, under a like penalty. 

Burials, as practised by the military, 
differ in some respects according to the 
rank of the deceased. The funeral of a 
field-marshal is saluted with three rounds 
of fifteen pieces of cannon attended by six 
battalions and eight squadrons : that of a 
general with three rounds of elevenj>iece6 
ofcannon, four battalions and six squad- 
rons : and so on, decreasing in honour, 
till that of a private, which is attended by 
one Serjeant, and thirteen rank and file, 
with three rounds of small arms. The 
pail is to be supported by officers of the 
same rank with that of the deceased. The 
order of march to be observed in military 
funerals is reversed with respect to rank. 
For instance, if an officer is ouried in a 
garrison-town, or from a camp^ it ia cus- 
tomary for the officers belonging to the 
other'corps to pay his remains the com- 
pliment of attendance ; in which case tlie 
youngest ensign marches at the head, im- 
mediately after the pall, and the general, 
if there ba one, in the rear of the com- 
missioned officers, who take their posts in 
reversed order, according to seniority. 
The battalion, troop, or company, folic w 
the same rule. 

BURLESQUE, a jocose kind of poetry, 
chiefly used in the way of drollery and 
ridicule, to deride persons and things. 

BURMANNIA^ in botany, so named, 
in honour of John Burgmann ; a genua of 
the ii exandria Monogy nia class and order. 
Natural order of LiUaceous Flowers. Co- 
ronarix, Linnaeus. Bromelix, Jussieu. Ea- 
sential character ; cal|rx prismatic colour- 
ed, trifid ; angles membranous ; petals 
three; capsule three eelted,straight; 8eed5 
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ibioate. There are but two species ; of 
vfaich B. diaticha has the root composed 
•iolly of capillary fibres, very small. The 
plant has the appeaiaoce of an antheri- 
cam ; root-leaves six, [prass-like, or ensi- 
toTiD, two inches long, quite entire ; stem 
upright, simple, aspan and a halfin height, 
iunngsix or seven small alternate leaves 
an inch long; two equal divaricating 
spikes, each composed of about nine flow- 
ers» terminate the stem ; the flowers are 
sessile, in a single row ; they are blue, 
rery elegant, and do not faU off. It is a na- 
tive of Ceylon. B. biflora, has strong 
fibrous roots, with several oblong oval 
leaves arising from it, which are smooth 
and entire, four or five inches long; among 
these springB the flower stem, six or eight 
inches high, terminating by blue flowers, 
growing together in each sheath, it is a 
native of Virginia and Carolina. 

BURN, in medicine and surgery, an in- 
jury received in any part of the body, in 
consequence of the application of too 
great beat. See SunsEaT. 

BURNING-.jiaM, a convex or concave 
glass, commonlv spherical, which, being 
exposed directly to the sun, collects all 
the rays falling thereon into a very small 
space, called Uie focus; where wood, or 
any other combustible matter, being put, 
will be set on fire. See Optics 

We have some extraordinary instances 
sad surprizing accounts of prodigious ef- 
fects of burning-glasses. Those made of 
reflecting mirrours are more powerful 
than those made with lenses, because the 
rays from a mirrour are reflected all to 
one point nearly; whereas, by a lens, they 
are refiracted to different points, and 
are therefore not so dense or ardent. The 
whiter also the metal or substance is, of 
which the mirrour is made, the stronger 
will be the effect. 

The roost remarkable burning-glasses, 
or rather mirrours, among the ancients, 
were those of Archimedes and Proclus ; 
by the first of which the Roman ships, be- 
sieging Syracuse, according to the testi- 
mony of several writers, and by the other, 
the navy of Vitalian,besieging Byzantium, 
were reduced to ashes. Amone the mo- 
dems, the burning mirrours of greatest 
eminence are, those of ViUette and 
Tschirahausen, and the new complex 
one of M. de Buffon. 

That of M. de Villette was three feet 
eleven inches in diameter, and its focal 
distance was three feet two inches. Its 
Mbstance is a composition of tin, copper, 
and tin-gi>ss. Some oftU effects, astound 
''vX>r. Harris and Wr. Desagaliers^ are, 



that a silver sixpence melted in 7^' ; a 
King George's halfpenny melted in 16'', 
and ran in Z^\ tin melted in ^' and a 
diamond, weighing 4 grains, lost seven- 
eighths of its weight. 

That of II. de Buffon is a polyhedron, 
six feet broad, and as many high, consist- 
ing of 168 small mirrours, or flat pieces 
of looking-glass, each six inches square ; 
by means of which, with the faint rays of 
the sun in the month of Harch, he set on 
fire boards of beech wood at 150 feet dis- 
tance. Besides, his machine has the con- 
veniency of burning downwards, or hori- 
zontally, as one pleases, each speculum 
being moveable, so as, by the means of 
three screws, to be set to a proper inch- 
nation for directing the rays towards any 
given point: and it turns either in its 
greater focus, or in any nearer interval, 
which our common burning-glasses can- 
not do, their focus being fixed and deter- 
mined. M. de Buffon, at another time, 
burnt wood at the distance of 300 feet. 
He also melted tin and lead at the dis. 
Unce of above 130 feat, and silver at SKi, 

Mr. Parker, of Fleet-street, London, 
was induced, at an expense of upwaidsof 
700/. to contrive, and at length to com. 
plete a large transparent lens, that would 
serve the purpose effusing and vitrifying 
such substances as resist the fires of or- 
dinary furnaces, and more especially of 
applying beat in vacuo, and in other cir- 
cumstances, in which it cannot be applied 
by any other means. After directing his 
attention for several years to this object, 
and performing a great variety of experi- 
ments in the prosecution of it, he at last 
succeeded in the construction of a lens, of 
flint-glass, three feet in diameter, which, 
when fixed in its frame, exposes a sur- 
face two feet 8 j inches in the clear, with- 
out any other material imperfection be- 
sides a disfigurement of one of the edges 
by a piece of the scoria of the mould, 
which unfortunately found its way into 
its substance. This lens was double con- 
vex, both sides of which were a portion 
of a sphere of 18 feet radius. It is difll. 
cult to form an accurate estimate of the 
burning power of this lens ; inasmuch as 
it is next to impossible to discover what 
should be deducted for the loss of power, 
in consequence of the impediments that 
the gbiss of which it was made must oc- 
casion, as well as the four reflections, and 
two more by way of diminution ; but we 
will endeavour to appreciate it, after mak- 
ing a full allowance for these deductions, 
which must nccessarilv result from every 
means of concentratmg the solar rays. 
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uid which must be considered to be as 
the friction of an engiric, of which nature 
they really partake. The solar rays re- 
ceived on a circular surface of 2 feet 8^ 
inches, when concentrated within the di- 
ameter of an inch, will be \0S62S times 
its intensity, or this number of times 
greater than the beat of the sun, as felt on 
the surface of the earth. We will suppose 
that, as the heat of the air, in ordinary 
summer weather, is 65^, and in sultry 
weather is 75^, the average of which is 
70°, and that we take this degree as the 
average effect, the accumulated power of 
the lens, on the supposition of an equal 
effect over the whole surface of the focus, 
will be equal to 73938°. 

It must be recollected by those who 
have had an opportunity of examining the 
effects of Ihis lens, that the external part 
of the focal light was less intense than 
that part which was near the centre of it; 
or rather, that the effect was veiy much 
accumulated in the centre . but as it is 
possible that the refraction of the light 
and of the caloric fluiil may not Uke place 
in the same angles, we think it safest to 
consider it as of an uniform effect, and 
tf^er deducting one-fourth part thereof 
as a compensation, there remains 55454°, 
as the expression of its power. As the 
application of the second lens reduced 
the diameter of the focus to half an inch, 
the efiect, without allowing for the reduc- 
tion of its power, would be equal to 
221816°, but deducting one-fourth for 
the second transmission, there remains 
166362°, 'as the expression of its power. 

Mr. Parker farther informs us that a 
diamond, weighinf^ 10 grains, exposed to 
this lens for ^0 mmutes, was reduced to 
6 grains ; during which operation it open- 
ecH and foliated like the leaves of a flower, 
and emitted whitish' fumes, and when 
closed again it bore a polish, and retained 
Its form. Gold remained in its metallic 
state without apparent diminution, not- 
withstanding an exposure at intervals of 
many hours : but what is remarkable, the 
rest, or cupel, which was composed of 
bone-ash, was tinctured with a beautiful 
pink colour. 

The experiments on platina evince that 
the specimens were in different sUtes of 
approach to a complete metallic form; 
several of them threw off their parts in 
sparks, which, in most insunces, were 
metallic. Copper, after three minutes 
exposure, was not found to have lost in 
weight. 

What is remarkable with regard to ex- 
periments on iron is, that the lower part. 



i. e, that part in contact ^ith the cbarcoat, 
was first melted, when that part which 
was ex|)ose(i to the focus regained iin> 
fused : an evidence of the effqpt of flux 
on this metal. 

Several of the semi-crystalline substan- 
ces, exposed to the focal heat, exhibited 
symptoms of fusion : such as the agate, 
oriental flint, cornelian, and jasper; but 
as the probability is that these substances 
were not capable' of complete vitrification, 
it is enough that they were rendered ex- 
ternally of a glassy form. Garnet com- 
pletely fused on black-lead, in 12^/^ lost 
}th of a grain, became darker in colour, 
and was attracted by the magnet. Ten 
cut garnets, taken from a bracelet, began 
to run the one into the other in a few se- 
conds, and at last formed into one globu- 
Ur garnet. The clay used by Mr. Wedg- 
wood to make bis pyrometric test ran in 
a few seconds into a white enamel. Seven 
other kinds of clay sent by Mr. Wedg- 
wood were all vitrified. Several experi- 
ments were made on lime-stone, some of 
which were vitrified, butall of which were 
agglutinated; it is, however, suspected 
that some extraneous substance must 
have been intermixed. A globule pro- 
duced from one of the specimens, on 
being put into the mouth, flew into a 
thousand pieces, occasioned, it is presum- 
ed, by the moisture. 

Some experiments were made in the 
year 1802, with Mr. Parker's lens, with 
the view of ascertaining whether the mooa 
communicated any heat to the earth, in ' 
common with the reflected light from 
which we derive so much advantage. 
This experiment was attended by Sir Jo- 
seph Qanks, with several members of the 
Royal Society, together with Dr. Craw- 
ford, who pix>vided the most senaible 
thermometers; but after appljringthem 
to the luminous focus, so far from a 
perceptible increase of heat, it was 
thougnt there was perceived rather a di- 
minution thereof; but this suspicion did 
not lead them to a fair investigation of 
the fact. Since this period some experi- 
ments have been made, that evince the 
power of communicating cold by reflec- 
tion ; but as this fact has not yet been ex- 
plained consistently with the present re- 
ceived theory, we shall content ourselves 
withtakingnotice of the experiment made 
byM Pictet. Two concave mirrors being 
placed at the distance of lOi feet from 
each other, a]K^ry delicate air thermome- 
ter was put into one of the foci, and a 
glass matrass f II of snow in the other. 
The thennome^ersimk fcveral degreesb 
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ttd rose t^n when the matnM ma re. 
iDOTed. When nitric acid was poured 
upftn the snow (which increased the 
cold) the thermometer sunk 5® or 6^ 
lower. Here cold seems to have been 
emitted by the snow, and reflected bv 
the mirrors to the thermometer, which 
it is thought could not happen unless 
cold were a substance. It has been found, 
that uBon an admixture of equal quanti- 
ties of snow, which is always at 32®, and 
of vater heated to 172*», the result is, that 
the coippound only retains the lowest 
heat of 32<*, so that 140® of heat or calo- 
ric disappears. Much has been said re- 
specting the point or degree at which the 
tnermometer should indicate the pre- 
sence of heat The experiments of Dr. 
Cravford seem to place it at 1268® below 
the present ; Mr. Kirwan places it at 
1048°: Messrs. Lavoisier and La Place at 
Jf36®; and by a mixture of four parts of 
sulpharic acid with three pints of water, 
it seems that it should be pbced at 5803® 
below 0. Experiments of this kind may 
be made adinfimtum^ and in time it may 
posnbly be ascertained that cold is a real 
substance: but for the purpose of si- 
ting an answer to the present question, 
we will accommodate the scale of Fah- 
renheit, by adding* 108® thereto, so as to 
make the correspond with the caloric 
imbibed by snow or ice before it can 
Belt 

The superficies of spherical bodies are 
to each other as the squares of their re- 
•pectjre diameters. The diameterof the 
moon is considered to b«- 2^80 miles, and 
its mean distance from the earth 240,000 ; 
from which it follows, on the supposition 
that all the solar rays received by the 
Boon were reflected back, and that the 
earth was absolutely without heat, that 
the effect of this reflection would be 
found to be i0b 36y of a degree (for 
240,000X2: 178** :: 2180® : .00367); which 
multiplied into 1056.35, and this sum in- 
creased four times for the increased power 
of tlie second lens, would pve 15.51234® 
sstheheat of the focus; 98 28766® be- 
low the present 0, or 12428766® below 
the freezing point This dissertation is 
interesting in another point of view, for 
this calculation ascertains that the light 
sffordcd by the moon, when compared 
with that by the sun, abstracting all im- 
pediments m both cases, is only as 1 to 
48480. 

A subscription was proposed for raising 
the 8UTO of 700 g^uineas towards indemm- 
fyin^ the charges of the inventor, and re- 
taining the very curious and useful ma- 
diine above descrihed in our own coun- 
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tiy ; hut from the fidluie of the subscrip- 
tion, and some other concurring circum- 
stances, Mr. Parker was induced to dis- 
pose of it to Capt. Mttckintosh, who ac- 
companied Lord Macartney in the embas- 
sy to China ; and it was left, much to the 
regret of philosophers in Europe, at Pe- 
kin; where it remains in the hands of 
persons, who most probably know neither 
Its value nor use. 

BuHvurG-moun/omf, the saine with vol- 
canoes. See VouAHo. 

BURNISHER, a round polished piece 
of steel, serving to smooth and gjve a lus- 
tre to metals. 

Of these there are (UfTerent kinds, of 
different flgures, straidtit, crooked, &c. 
Half burnishers are usea to solder silver, 
as well as to give a lustre. 

BURNISHING, the art of smoothing or 
polishing a metalline body by a brisk rub- 
oing of it with a burnisher. 

Book-binders burnish the edges of 
their books by rubbing them with a dog^t 
tooth. Gold and silver ai^ burnished by 
rubbing them with a woirs tooth, or by 
the bloody stone, or by tripoli, a piece of 
white wood, emery, and the like. Deer 
are said to burnish their heads by rub« 
bing off a downy white skin from their 
horns against a tree. 

BURRjhimjk, or Biudos pwt^ difi*er8 
from the common pump in having a staff 
6, 7^ or 8 feet long, with a bar of wood, 
whereto the leather is nailed, and this 
serves instead of a box. So two men 
standing over the pump thrust down this 
staff, to the middle whereof is fastened a 
rope for 6, 8, or 10 to hale by, thus pul^ 
ing it up and down. 

BURSA RI A, in natural history, a genus 
of worms of the order Infusoria. Worm 
verf simple, membranaceous, hollow- 
There are three species, vix. the trunca- 
tella, hinmdinella, and duplella, found in 
maoshy water : the first has a white body, 
oval, with a large hollow descending to 
the base, with sometimes four or nv« 
egn at the bottom : the second is a pel- 
lucid hollow membrane, moving forwards 
like a bird in flight ; the ihira is found 
among duck-weed, without visible in- 
testines. 

BURSARS, in tlie Scotch universities, 
are youths chosen as exhibitioners, and 
maintained for the space of four years at 
the rate of 100/. per ann. Scots. 

BUUSE, in a commercial sense, a place 
for merchants to meet in and negociate 
their business publicly, with us called cZp 
change. 

BURS ERA, in boUny, so called in ho- 
nour of Joachim Burser, a genua of the 
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Polyfi^mia Dioecia. Eftseiitial character : 
Herm. calyx three-leaved ; corolla three- 
petalled; capsule fleshy, three valvcd, 
one-seeded. Male, calyx five-toothed ; 
corolla flvc-petalled; stamina ten. There 
is but one species, viz. B. g^mmifera, Ja- 
maica hirch tree, is very lofly, with an 
upright, round, smooth trunk, covered 
with a livid shining bark, peeling ofT in 
round pieces, like the EuH>pean birch ; 
branches terminating, smooth, horizon- 
tal ; flowers small and white ; capsgle 
red, resembling a drupe. On the male 
trees the flowers are more copious, and 
crowded in the racemes, but are scarcely 
larger. This tree is common in all the 
sugar islands of the West Indies. The 
bark is very thick, and exudes a clear 
transparent resin,which soon hardens in 
the air. It flowers from May to July. 
With us it has not flowered, although it 
has been cultivated since the year 1690. 

BUSH, burning', that bush wherein the 
Lord appeared to Moses at the foot of 
Mount Horeb, as he was feeding his fa« 
ther-in-law's flocks. As to the person that 
appeared it the bush, the scripture, in 
several places, calls him by the name of 
God : he says of himself, " that he is the 
l.ord, the God who is the God of Abra- 
ham, Isaac, and Jacob, Sec." And Moses, 
blessing Joseph, says, "let the blessing 
of him that dwelt in the bush come upon 
the head of Joseph." But the Hebrew 
and the Greek septuagint import that the 
angel of the Lord appeared to him. St. 
Stephen, and several others, read it in 
the same manner; and» moreover, some 
say that is was an angel that represented 
the Lord : yet there are persons who hold 
' the Son of God to he the person that ap- 
peared in the bush. 

The Mahometans believe that one of 
Moses's shoes, put off by him as he drew 
near the burning-bush, was placed in the 
ark of the covenant, in order to preserve 
the memory of this miracle. 

BUSHEL, a measure of capacity or 
dry things, as grain, fruits, dry pulse, &c. 
containing four pecks, or eight gallofls, 
or one-eighth of a quarter. 

A bushel, by 12 Henry ^TI. c. 5, is to 
contain eight gallons of wheat ; the gal- 
lon eight pounds of troy weight ; the 
ounce twenty sterlings ; and the steriing 
thirty-two grains, or corns of wheat grow- 
ing in the midst of the ear. See Mbasubk 
and Wsioirr. 

BUSKIN, a kind of shoe, somewhat in 
manner of a boot, and adapted to either 
foot, and worn by either sex. 

This part of dress, covering both the 
loot and mid-leg, was tied underneath the 



knee; it was very rich and fine, an4 
principally used on the stage by actors in 
tragedy. It was of a quadrangular form, 
ana the sole was so thick, as that by 
means thereof men of the ordinary stature 
might be raised to the pitch and elevation 
of the heroes they personated. The co- 
lour was generally purple on the stage .- 
herein it was distinguished from the sock 
worn in comedy, that bein^ only a low 
common shoe. The buskin seems ta 
have been worn not only by actors, but 
by girls, to raise their height ; travellers 
and hunters also made use of it, to de- 
fend themselves from the mire. 

In classic authors we frequently find 
the buskin used to signi^ tragedy itself, 
because it was a mark of tragedy on the 
stage. 

It is also sometimes understood for a 
lofty strain, or high style. 

BUSS, in nuoitime affairs, a small sea 
vessel, used by us and the Dutch in the 
herring flsheiy, commonly from forty- 
eight to sixty tons burden, and sometimes 
more : a buss has two small sheds or ca- 
bins, one at the prow, and the other at 
the stem ; that at the prow serves for a 
kitchen. Every buss has a master, an 
assistant, a mate, and seamen in propor- 
tion to the vessel's bigness ; the master 
commands in chief, and without his ex- 
press order the nets cannot be cast nor 
taken up ; the assistant has the command 
after him ; and the mate next; whose bu- 
uness is to see the seamen manage their 
rigging in a proper manner, to mind 
those who draw in their nets, and those 
who kill, gut, and cure the herrings, as 
they are taken out of the sea. The sea- 
men generally engage for a whole voy- 
9^ in the lump. The provisions which 
they take on board the busses consist, 
commonly, in biscuit, oatmeal, apd dried 
or salt fish ; the crew bdtng content for 
the rest with what fresh fish they catch. 

BUST, or BvsTO, in sculpture, &c. a 
terra used for«the figure or portrait of a 
peraon in relievo, shewing only the head, 
shoulders, and stomach, the arms being 
lopped off: it is usually placed on a pe- 
destal or console. The burst is the same 
with what the Latins called herma, from 
the Greek Bermett Mercuiy, the image of 
that god being frequently represented in 
that manner by the Athenians. 

BtrgT, commumcative. See Accoustics. 

BUSTARD, in ornithology. See Otis. 

BUTCHER, a person who slaughters 
cattle for the use of the table, or who cuts 
up and retails the same. Amonf^ the an- 
cient Romans there were three kinds of 
established hutchersi whose oflice was, to 
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fontsh the city with the neceisaiy tattle, 
nd to take care of preparing and ▼ending 
their flesh. The suarii provided hoga; 
the pecuarii* or boarii, otner cattle, espe- 
cally oxen ; and under these was a subor- 
diinte class, whose office was to kill, call- 
ed lanu, and camifices. 

To exercise the office of butcher 
among the Jews, with dexterity, was of 
more repatation than to understand the 
libenl arts and sciences. They have a 
book concerning shamble-constitution; 
and in case of any difficulty, they apply 
to some learned Sabbi for advice : nor 
was anv allowed to practise this art with- 
out a licence in form ; which g^ve the 
man, upon evidence of his abilities, a 
power to kiU meat, and others to eat 
what he killed; provided he carefully 
read every week for one year, and every 
month the next year, and once a quarter 
duiing his life, the constitution above 
mentioned. 

In London, the furnishing of butcher's 
meat is separated into dinerent trades. 
We hare carcass-butchers, who kill the 
meat in great quantities, and sell it to 
others, who retail it among their custom- 
en. Besides these there are salesmen, 
who attend the market at Sroithfield, 
and who act between the carcass butcher 
and the breeder and feeder of cattle in 
the countty. The botchers were incor- 
porated into a company in the third year 
of James I. 

BvTCHMB Mrdf in ornithology. See La- 
sirs. 

BmrcaKft's ^roMii, in botany. See Ris- 
ers. 

BUTfiA, in botany, a genus of the 
Disdelphia Decandria class and order. 
Calyx slightly two-lipped ; corolla with 
a very long lanceolate banner : legume 
compressed, membranaceous ; one-seed- 
ed at the tip. Two species ; viz, Fron- 
dosa and Soperba, found on the coast of 
Coromandel. 

BUTLEK, the name anciently given to 
an officer in the court of France, being 
the same as the grand echanson, or great 
cup-bearer of the present times. 

BcTLSB, in the common acceptation of 
the word, is an officer in the houses of 
princes and great men, whose principal 
bunness is to look after the wine, plate, 
fcc. 

BUTLERAGE ofvme, is a duty of two 
shillings for every ton of wine imported 
by merchants strangers ; being a compo- 
sition in lieu of the liberties and free- 
doms granted to them by kin^ John and 
Edward I. by a charter called cbarta mer- 
'^^toria. Batierage was originally the only 



custom that was payable upon the nh* 
portation of wines, and was taken and re- 
ceived by virtue of the regal prerogative, 
for the proper use of the crown. But for 
many years past, there having been grant- 
ed by parliament subsidies to the kings 
of England, and the duty of butlerage not 
repealed, but confirmed, they have been 
pleased to grant away to some nobleman, 
who, by virtue of such grant, is to enjoy 
the full benefit and advantage thereof, 
and may cause the same lo be collected 
in the same manner that the kings them- 
selves were formerly wont to do. The 
name was derived from the circumstance 
of the duty being formerly paid to the 
king's butler. 

BUTMENTS, in architecture, amass 
of stone or brick-work, on or against 
which the feet of arches rest 

BUTT, in commerce, a vessel or mea- 
sure of wine, containing four hogsheads, 
or two hundred and fifty-two gallons. 

Butt, or Enr-endSt in the sea-lan- 
guage, are the fore-ends of all planks un- 
der water, as they rise, and are joined 
one end to another. Butt-ends in great 
ships are most carefully bolted; for if 
any one of them should spring or give 
way, the leak would be very dangerous 
and difficult to stop. 

BUTTER, a fiit unctuous substance, 
prepared from milk, by heating or churn- 
ing it. It was late before the Greeks 
appear to have had any notion of butter ; 
their poets make no mention of it, and 
yet are frequently speaking of milk and 
cheese. The Romans used butter no 
otherwise than as a medicine, never as a 
food. The ancient Christians of Egypt 
burnt butter in their lamps instead of oil ; 
and in the Roman churches it was an- 
ciently allowed during Christmas time, to 
bum butter instead of oil, on account of 
the great consumption of it otherways. 
See Milk. 

BuTTEB, is a name given in the old che- 
mistry to several metallic muriates, on 
account of their texture when newly pre- 
pared. According to this system, there 
are the butten of antimony, arsenic, bis- 
muth, and tin« They all agree in the fol- 
lowing particulars : they are formed by 
sublimation ; their texture is not unlike 
that of butter In warm weather ; they are 
decomposable by being dropped into 
pure water, a precipitation of white ox- 
ide taking place. There are likewise ve- 
getable butten, a term applied to those 
vegetable expressed oils, that require a 
greater heat than that of the atmosphere 
to keep them in a fluid state : of these, the 
palm oil is best known : a similar oil majr 
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be obtttned from the cocoa nut ; and the 
celebrated Parke found in Africa a tree« 
called by the natives shea, from the fruit 
of which a tolerably pure butter was ob- 
tained. 

BuTTSR-ini^Xr, a kind of serum that re- 
mains behind, after the butter is made. 

BUTTERFLY, the Eniplish name of a 
numerous ^enua of insects, called by zoo- 
logists paptlio. See Pafilio. 

BUTTERY, a room in the houses of 
noblemen and gentlemen belonging to 
Ihe butler, where he deposiu the uten- 
sils belonging to his office, as table linnen, 
napkins, pots, tankards, glasses, cruets, 
salvers, spoons, knives^ forksy pepper, 
mustard, &c. 

BUTTNERIA, in botany, so named 
from David Sigismunda Augustus Butt- 
ner : a genus of the Pentandria Monogy- 
nia clsss and order. Natural order of 
Columniferx. Malvacex, Jussieu. Es- 
sential character : corolla iive-petalled ; 
filaments at the top connate with the pe- 
tals; capsule five-grained, muricate. 
There are three species ; viz. B. scabra, 
b a pemenial plant, from three to five 
feet high, with alternate, long, angular 
branches, armed with cartilagi nous pric- 
kles ; at the axils of the leaves, stem and 
branches, the fiowers are produced sin- 
gly on short peduncles : it is found at 
Cayenne. B. carthaginensis is a shrub, 
br&nching and spreading on eveiy side, in 
manner of the common bramble; ra- 
cemes short, aggregate, and axillary on the 
young branches ; flowers without smell, 
white, and very numerous: native of 
Carthagena and St. Domingo ; flowering 
in September and October: and B. 
microphylla differs but little from the 
foregoing, in having the trunk and 
branches larger and round, the pedun- 
cles one-flowered, and the corolla pur- 
ple and white, variegated : it was found 
in the island of St. Domingo by Jacquin, 
and brought into Europe. 

BUTTOCK 0/ a «A»^, is that part of her 
which is her breadth right a-stem, from 
the tack upwards ; and a ship is said to 
have a broad or a narrow buttock, ac- 
cording as she is built broad or narrow at 
tiie transum. 

BUTTOMUS, in botany, agenns of the 
Ennesndria Hexagynia. Natural order of 
Tripetaloideae. Junci, Jussieu. One of 
the connecting links between lilies and 
rushes. Essential character : calyx none ; 
petals six ; capsule six, many-seeded. 
There is but one species ; viz. B. umbel- 
latus, flowering rush or gladiole, has a 
perennial root : leaves ensiform, long, 
triangular, smooth, quite entire, spongy, 



at bottom sheathing, at top flat and twist- 
ed ; flowers to thirty, each on a single, 
round, smooth peduncle, from an inch to 
about a finger's length, forming an up- 
right umbel, surrounded at bottom by an 
involucre of three withering membranous 
sheaths, besides a smaller stipule to each 
peduncle; corolla very handsome and 
urge, of a bright flesh colour ; filaments 
placed on a regular circle on the recepU- 
cle ; the pollen is of a bright yellow co- 
lour, germ nearly triangular. This is the 
only plant of the class Enneandria which 
grows wild in Britain. 

BUTTON, an article of dress, serving 
to fasten clothes tight about the body, 
made of metal, silk, mohair. &c in va- 
rious forms. Metal buttons are either 
cast in moulds, in the manner of other 
small works, or made of thin plates of 
gold, silver, or brass, whose structure is 
very ingenious. 

Of the manufacture of meidl bvUons^ 
These are originally formed in two differ- 
ent ways ; the blanks are either pierced 
out of a large sheet of metal with a punch 
driven by a fly-press, or cast in a pair of 
flasks of moderate size, containing 10 or 
12 dozen each. In this latter case, the 
shanks are previously fixed inlthesand, 
exactly in the centre of the impression 
formed by each pattern, so as to have 
their extremities immersed in the melt- 
ed metal when poured into the flask, by 
which means they are consequently firm- 
ly fixed in the button when cooled. The 
former process is genenJly used for yel- 
low buttons, and the latter for those of 
white metal. We shall first give an in- 
stance of the former mode of procedure, 
as used in the manufacture of gilt but- 
tons. The gilding metal is an alloy of 
copper and zinc, containing a smaller pro- 
portion of the latter than ordinaiy brass, 
and is maile either by fusing together the 
copper and zinc, or by fusing brass with 
the requisite additional proportion of cop- 
per. This metal is first rolled into shecU 
of the intended thickness of the button, 
and the blanks are then pierced out as be- 
fore mentioned. The blanks thus formed 
are, when intended for plain buttons, usu- 
ally planished by a single stroke of a plain 
die driven by the same engine, the fly- 
press; whenfor ornamental buttons, the fi- 
gure is also frequently struck in lik'e man- 
ner by an appropriate die, though there 
are others which are ornamented by hand. 
The shanks, which are made withfwonder- 
ful facility and expedition by means of a 
veiy curious engine, are tlien temporarily 
attached to the oottom of each button hy 
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tvire ebmp like a |>air of sugar ton{^, 
and a flmall quantity of soMer and resin 
ipplted to each. Thej are in this state 
exposed to heat on an iron plate, contain- 
ii^ about a gross, till the solder runs, 
and the shank becomes fixed to the bat- 
ton, after which they are put singly in a 
Uthe, and their edg^ turned oA' smooth- 
ly. The suiftce of the metal, which has 
become in a small degree oxidated by 
the action cf the heat in soldering, is next 
to be cleaned, which in this, as in a great 
Tsriety of other instances in the manufac- 
tore of metallic articles, is effected by 
the process of dipping or pickling; that is, 
some dozens of tiiem are put into an ear- 
then vessel, pierced full of holes like a 
cullender; the whole dipped into a vessel 
of diluted nitric acid, suffered to drain 
for a few seconds, again dipped succes- 
sively into four or five other vessels of 
pure water, and then dried. 

The next operation is the rough burnish- 
ing, which is performed by fixing the but. 
tons in the lathe, and applying a burnish- 
er of haid black stone from Derbyshire : 
the minute pores occasioned by the suc- 
cessive action of the heat and the acid are 
thus closed, and the subsequent process 
of gilding con^derably improved, both 
vith regard to economy and perfection. 
The first step towards the gilding of all 
the alloys of copper consists in covering 
the suriace uniformly with a thin stratum 
of mercury, by which means the amalgam, 
which is afterwards applied, attaches it- 
self to it much more readily than it would 
otherwise do. Hiis part of the process is 
called quicking,and is effected by stirring 
the buttons about with a brash, in a vessel 
containing a quantity of nitric acid super- 
saturated with mercury, which latter is, 
of course, by the superior elective attrac- 
tionofthe copper for the acid,precipitated 
in its raetalhc state on the bottoms, whose 
surfaces become uniformly and brilliantly 
covered with it. The mercury, which 
hangs in loose drops on the buttons, is 
then shaken off, by jerking the whole 
violently, m a kind of earthen cullender 
made for the purpose, and they are then 
read^ for receiving the amalgam. The 
aroaJ^am is made by heating a quantity 
of grain gold witli mercury m an iron ladle; 
by whicli means the former is soon dis- 
solved, and the whole is then poured into 
a vessel of cold water. The superabuif- 
dani mercury is strongly pressed out 
through a piece of chamois leather, and 
the remaining amalgam, which is of about 
the consistence of butter, is then fit for 
application. This is performed by stirring 



the battoni, whose sarfiices are alresd^ 
thinly covered or wetted with mercuiy, 
in an earthen vessel, with the requisite 
proportion of amalgam and a small quan- 
tity of diluted nitric acid, by which means 
the amalgam also attaches itself to their 
surfaces with a considerable degree of 
equality. The necessary quantity of gold 
is about five grains to a gross of buttons 
of an inch in diameter. 

The next process is the volatilization of 
the mercury by heat, which is usually 
called by the workmen drying off. This 
is formed by first heating the buttons 
in an iron pan, somevUiat like a large fry- 
ing-pan, till the amalgam with which they 
are covered become* fluid, and' seems 
disposed to run into drops, on which they 
are thrown into a large felt cap, called a 
gilding cap, made ot coarse wool and 
goat's hair, and stirred about with a brush, 
to equalize the covering of the surface 
by the gold. After this they are again 
heated, again thrown into the gilding cap, 
and stirred, and these operations succes- 
sively repeated till the whole of the mer- 
cury is volatilized. When the mercury is 
volatilized from the buttons, or, as the 
workmen denominate it, when the buttons 
are dried off, they are finally burnished, 
and are then finished and fit for carding. 

The. white metal buttons, which are 
composed of brass, alloyed with different 
proportions of tin,after having been castas 
before mentioned,are poIished,by turning 
them in a lathe, and applying successively 
several pieces of buffaloe skin ^lued on 
wood,charged with powdered grindstone 
and oil, rotten stone, and crocus martia 
They are then white-boiled,that is, boiled 
with a quantity of grain tin in a solution of 
crude red tartar,orargol,and,lastly,finish- 
ed with a buff with finely prepared crocus. 

Ola$a buUont. These articles are also 
frequently wholly composed of glass of va- 
rious colours^ in imitation of the opal, 
lapis lazuli, and other stones. The glass 
is in this case kept in fusion, and the but- 
ton nipped out of it whilst in its plastic 
state, by a pair of iron moulds like those 
used for casting pistol shot, adapted to 
the intended form of the button; the 
workmen previously inserting the shank 
into the mould, so that it may become 
imbedded in the glass when cold. 

Mother of pearl Suttom, This substance 
is also frequently used in the manufacture 
of buttons : in which case, the mode of 
fixing in the shank is somewhat ingenious. 
It is done by drilling a hole at the back, 
which is under-cut ; that is, larger at the 
bottom than the top,like a raortise,and tka 
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shank being driren in by a steady stroke, 
its extremity expands on striking against 
the bottom of the bole, and il becomes 
firmly rivetted into the button. To these 
foil-stones are also frequently added, in 
which case, they are usually attached with 
isinglass-ghie. Steel studs are also often 
rivetted mto buttons of this and various 
other kinds. 

The practice of wearing buttons con- 
sisting merely of a mould covered with 
the same kind of cloth as the garment 
itself heme at present extremely general, 
it may, perhaps, be proper to remark, that 
this is prohibited on pain of pecuniary 
penalties, from 40«. to Si. per dozen, by 
several statutes, wliich have been made at 
different times, for the promotion of this 
roanufacture,andunder which several con- 
victlonshavetaken place withinafcwyears. 

BUTTRESS, a kind of hutment built 
archwise, or a mass of stone or brick, 
serving to support the sides of a building, 
wall, &c. on tlie outside, where it is either 
very high, or has any considerable load to 
sustain on the other side, as a bank of 
earth, &c. 

BUXBAUMIA, in botany, a kind of 
moss, of which there are only two species. 
Both are to be fourid in tlie dissertation 
of the younger Linnaeus on mosses 

BUXUS, m botany, a genus of the Mo- 
noecia Tetrandria class and order, Natu- 
ral order of Tricoccae. Euphorbiae. Jus- 
sieu. Essential character: male calyx 
three leaved ; petals three ; styles three; 
capsule three-beaked; three-celled; seeds 
two. There is but one species ; VIZ. B. 
scmpervirens, box-tree, is well known in 
its dwarf-state, and as a shrub about three 
feet in length. The wood is of a yellow 
colour, very hard and ponderous. It is 
the only one of the European woodswhich 
will «nk in water. The leaves are ovate 
in the common sort, hard, smooth, glossy, 
evergreen, very dark green above, and 
pale green undemeath,Tike those of myr- 
tle, but blunt and emarginate at the end; 
from the axils of the leaves come out the 
small herbaceous flowers. In round bun- 
ches ;. a female flower occupying the 
middle of the bunch, being surrounded 
by several males. 

The female flower is succeeded by a 
capsule of a globular form, very smooth, 
shining, tricoccous, and before it opens 
having three beaks, resembling a tripod; 
the cocculi or grains ;ire of the consistence 
of paper, two-valved, and opening with 
an elastic spring; receptacle central, 
three-sided, and short ; m each cell is a 
pair of seeds, ovate, growing more slen- 



der upwards ; triangular-eompretted, ob- j 
liquely truncate at the end, of a blackish i 
brown colour. The wood of the box-tree 
sells at a very high price, by weight, be- 
' lag vety hard and smooth, and not apt to 
warp. It is a native of most parts or Eu- 
rope, from Britain southwarda. 

BY-LAWS, or Btx-laws, private and 
peculiar laws for the good government of 
a city, court, or other community, made 
by the general consent of the memben. 
All by-laws are to be reasonable, and for 
the common benefit, not private advsn- 
tage of any particular persons, and muit 
be agreeable to the public laws in being. 
If made by corporations, they are to be 
approved by the Lord Chancel lor or Chief 
Justice, or justice of assize, on pain of 
40/. if affainst the g^od of the public. Bat 
it is said a corporation cannot make by- 
laws without a custom for it, or the king's 
charter : nor may they make any by-law 
to bind strangers that live out of their 
corporation, or to restrain a person from 
working in or setting up his trade, Uiough 
it may be for the order and regulating of 
trades ; and notwithstanding nuch a by 
l%w may inflict a reasonable penalty, 
which may be recovered by distress or 
action of debt, yet none can be imprison- 
ed upon it, as it is contrary to Magna 
CharU. 

BYRLAW, orBuBLAw, tevt in Scot- 
land, are made and determined by neigh- 
bours elected by common conaeni in byr- 
law courts. The men chosen as judges 
are called byrlaw or burlaw-men, and take 
cognizsnce of complaints between neigh- 
bour and neighbour. 

BYRRHUS, in natural history, a genus 
of insects of tlie order Coleoptera: generic 
character: antennae longer than the head, 
clavate,the club perfoliate: feelers equal, 
subclavate; jaw and lip bifid. There are 
about 12 species, found in different parts 
of Europe. The B scrophularia is a small 
insect, of the size of the lady-biid; its 
colour is dark brown, clouded with bro- 
ken or irregular white bands, and the 
edges, constituting the line of division be- 
tween the wing sheaths, are red. This 
insect is found more frequently on the 
plant called scrophulana aquatica than 
elsewhere. B. pi hi la is a larger species, 
equalling pr rather exceeding the size of 
the common Iady*bird; it is ofan extreme- 
ly convex shape, and when disturbed 
contracts its limbs, and lies in an inert 
state, resembling the appearance of a 
seed or pill. It i.s foitnd on various plants, 
and about garden grounds, 8cc. The in- 
tennae in this species are longer than in 



Digitized by 



Google 



CAA 

otkei^ and rather foliated than merely 
knobbed ' 

BYSSUS, in botany a i^nus of the 
CijpU^amia Algae» and the last in the 
scale ofvegeUtion in that daas. They ap- 
ptar in the form of threads, on rotten 
wood, the bark of trees, rocks, and walls, 
especially in damp cellars; one sort is 
common on wine casks ; at firet is like 
flakes of snow, but turns yellow ; in this 
sate it has black grains at tlie base like 
wnpowder. The green paper byssus is 
a tanna, concreting on the surface of the 
water, and forming a wide thin fiUn. 
There are many species, but the number 
» doubtful. 

BYSTROPOGON, in botany, a genus 
of the Didynamia Gymnospermia class 
and Older. Natural order, Verticillata. 
Labiatae, Jusaieu. Essential character: 
caljx fire-subulate, bearded at the open- 



CAB 

ing; corolla, upper lip bifid ; covers tri- 
fid ; stamens distant There are seven 
species, of which B. pcctinatum, balm- 
leaved bystropogon, has an herbaceous 
stem, generally five or six feet high, leaves 
peliolated, cordate, veined; spikes simple 
or manifold; scarcely leafy; composed 
of whorls; supported by several bristle- 
shaped bractes, the len^ of the flow- 
ers, which grow thick together, curiously 
disposed on the smaller slips of the 
branched tops ; they are whitish, and all 
the parts very small; the neck of the 
calyx and filaments are commonly cover- 
ed with down. The corolla is scarcely 
laiger than the calyx ; stamens the length 
of the corolla, and distant ; style purplish; 
stiffroas simple, seeds roundisn, black 
and glossy. This plant is a native of Ja- 
maica. It is found in all the low lands 
aboiit Kingston and Spanish Towa 



C. 



C the third letter, and second conso- 
9 nant of the alphabet, is formed by 
forcing the breath between the tongue, 
elevated near the^ ])alate (to make the 
voice somewhat sibilous) with the lips 
opeq. It has two sounds, hard and soft ; 
hard, like k, before a, u, o, 1, and r ; as 
in call, cost, cup, clean, crop ; and soft, 
£ke s before i, e, and y ; as m city, ces- 
sion, cyder : before h it has a peculiar 
soond, as in chance, chalk: in chord, 
chart, and some other words, it is hard 
like k : but in many French words, it is 
soft before h, like s, as in chase, chagrin. 

As a numeral, C signifies 100, CC 200, 
Sic. 

C, in mnrtc, the highest part in the 
thorough baas; again, a simple C, or 
itther a semicircle, placed after the cliff, 
intimates that the music is in common 
time, which is either quick or slow, as it 
Bjaincd with allegro or adagio : if alone, 
it II usually adagio. 

If the C be crossed or turned, the first 
requires the flu r to be played quick, and 
the last very quick. 

CAABA, or Caabah, properly signi- 
fe& a square building; out is particu- 
i^riy applied by the Mahometans to the 
temple ef Mecca, built, as they pretend, 



by Abraham, and Ishmael his son. It is 
towards tli is temple they always turn their 
faces when they pray, in whatever part of 
the world they happen to be. 

This temple enjoys the privilege of an 
asylum for i&l sorts of criminals ; but it is 
most remarkable fi>r the pilgrimages ' 
made to it by the devout Musselmen, 
who pay so great a veneration to it, that 
they believe a single sight of its sacred 
walls, without an;^ particular act of devo- 
tion, is as meritorious in the sight of God, 
as the most careful discharge of one's 
duty, for the space of a whole year, in any 
other temple. 

CAB, an Hebrew dry measure, equal to 
two and five- sixths pints of our corn mea- 
sure. 

CABBAGE. See Bkassici. 

Cabbaos tree. See Abeca. 

CABBAGING, among gardeners, a 
term used for the knitting of cabbages in- 
to round beads. 

C ABB ALA , properly signifies tradition, 
and is the name or a mysterious kind of 
science, thought to have been delivered 
by revelation to the ancient Jews, and 
transmitted by oral tradition to those^ of 
our times ; serving for the interpretation 
of the books both of nature and scripture. 
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The Cabbala is properly the oral law 
of the Jews, delivered douii by word of 
mouth from father to »on ; and it is to 
these interpretations of the written law 
that our i»aviour's censure is to be appli- 
ed, when he reproves the Jews f'^r mak- 
ing the commands of God of none effect, 
throu|rh their traditions. 

CABBALIST3, the Jewish doctors, who 
profess the study of the cabbala. In tht 
opinion of these men, there is not a word, 
letter, or accent in the law, without some 
mystery in it. The Jews are divided into 
two general sects ; the Karaites, who re- 
fuse to receive either tradition or the tal- 
mud, or any thing but the pure text of 
scripture ; and the rabbi nists, or talnmd- 
its, who, besides this, receive the tradi- 
tions of the ancients, and follow the tal- 
mud. The latter are again divided into 
two other sects; pureraobinistii, who ex- 
plain the scripture, in its natund sense, 
oy grammar, histoi^, and tradition ; and 
cabbalists, who, to discover hidden mysti- 
cal senses, which they suppose God to 
have couched therein, make use of the 
cabbala, and the mystical methods above 
mentioned. 

CAB EGA, or Cabxssx, a name given to 
the finest silks in the East Indies. 

CABIN, io the sea language, a small 
room or apartment, whereof there are a 
great many in several parts of a ship, 
particularly on the quarter-deck, and on 
each side of the steerage, for the officers 
of the ship to lie in. The great cabin is 
the chief of all, and that which properly 
belongs to the captain or chief comman- 
der. 

CABINET, the most retired place in 
the finest part of a building, set apart fbr 
writing, studying, or preserving any thing 
that is precious. A complete apartment 
consists of a hall, anti-chamber, chamber, 
and cabinet, with a gallery on one side. 
Hence we say, a cabinet of paintings, ca- 
riosities, &c. 

Cabiitxt, in natural history. This term 
is applied, with some latitude, to any small 
or select collection of natural curiosities, 
without regarding whether the articles it 
comprises be contained within a cabinet 
or not. Thus, for instance, it is not un- 
frequent with us to speak of cabinets of 
animals, cabinets of birds, of fishes, rep- 
tiles, and other similar articles, as a mode 
of expressing such an assemblage of natu- 
ral history, as may not be of sufficient im- 
portance to deserve the epithet of a mu- 
seum. The word cabinet, in its usual 
acceptation with the naturalist, is not 
therefore confined solely to the boxes, 



press, or chest of drawers, ift which aftf- 
cles of curiosity are contained, but im- 
plies at once both the repositoiy itself^ 
and the articles arranged in it. 

Cabinets of fossils, shells, and corals, 
have the drawers sometimes divided for 
this purpose into small compartments, by 
means of an inner frame work, that lets 
into the bottom of the drawer ; but trays 
of various sizes, made either of card or 
pasteboard, have a much neater appear- 
ance, and are preferred by many, as being 
more commodious, and more easily shift- 
ed from one pan of the drawer to another, 
as the addition of new acquisitions in any 
particular tribe or genus may require. 
Nothing can be more desirable than te 
have the cabinets well made, that the 
drawers may slide with perfect ease im 
their proper recesses in the press. Tlie 
drawers should fit so close, when shut 
up, as to preclude the entrance of dust 
or any kind. The cabinet itself should 
be also placed in a dry »tuation, as 
there are few articles of natural histoiy 
that are not affected in a greater or less 
degree by an excess of cump, or even 
heat. The drawers are uniformly made 
shallow, the bottom of each is lined with 
cork, and the top is covered with glass, 
through which the insect may be seen, 
without being exposed to the air, or 
accidents that would arise from their 
being touched by the incautious specta- 
tor. 

Cabinets fbr insects are built of vari- 
ous sizes, from those which contun ten 
or a dozen drawers to others that include 
above a hundred. They are UBuaUyof 
mahogany, but it is immaterial whether 
they be made of mahogany or wainscot; 
some have them of cedar, bnt seldom of 
deal, or any other wood of a soft textiu«. 
The drawers may be from fifteen to thir- 
ty inches in length, the same, or nearly 
the same, in breadth, and about two or 
three inches in depth. The cork with 
which the bottoms are lined must be cho- 
sen as free trotn cracks and holes as pos- 
sible ; it should be also glued into the 
drawers, to prevent its warping, and be 
filed or cut very level ; and after this the 
irregrularities on the surface of the cork 
should be rubbed down with pumice- 
stone, till the whole is rendered perfect- 
ly smooth, before the paper is pasted 
over it. The paper should be of a fine 
smooth and even ^nin, but neither veiy 
stout nor highly stiflTened with size, lest 
it should turn the points of the pins* 
when placing the insects in the drawen^ 
The top of eveiy drawer must be oovcr-» 
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cd with a plate of g^laas, to prevent ^he 
adminion of dust or air. This |>lste is 
oaially fitted into a rrame of the same 
sat as the drawer, and is made either to 
siide in a groove, or let in on a rabbet ; 
the latter contrivance is much the best, 
because, in sliding the grass along the 
groove, if any of the pins happen to stand 
so high as to touch the frame work, 
the insects will be injured by the jerk, or, 
ss more frequently happens in this case, 
he broken to pieces. On the contrary, 
when the frame falls in upon a rabbet, it 
is of no consequence whether the edge 
of the frame sinks into the drawer below 
the level of the heads of the pins on 
which the insects are placed or not ; it is 
only necessary to observe, that the glass 
does not press upon the pins, since it is 
the glass only tnat can come in contact 
with them. 

CABLE, a thick, large, strong rope, 
commonly of hemp, which serves to keep 
a dkip at anchor. 

There is no merchant ship, however 
weak, hnt has, at least three cables; 
namely, the chief cable, or cable of the 
dicet-anchor, a common cable, and a 
smaller one. 

Cable is also said of ropes which serve 
to raise heavy loads, by the help of cranes, 
pulfies, and other engines. The name of 
cable i« usually given to such as are, at 
least three inches in diameter; those 
that are less are only called ropes of dif- 
ferent names, according to their use. 

Every cable, of what thickness soever 
it be, is composed of three strands, every 
strand of three ropes, and every rope of 
three twists ; the twist is made of more- 
or less threads, according as the cable is 
to be thicker or thinner. 

In the manu&cture of cables, after the 
ropes are made, they use sticks, which 
they psss first between the ropes of which 
they make the strands, and afterwards 
hetween the strands of which they make 
the cable, to the end that they may all 
twisf the better, and be more regularly 
wotind together; and also to prevent 
them from twining or entangling, they 
hang at the end of each strand and of each 
rope a weight of lead or of stone. 

The number of threads each cable is 
composed of is always proportioned to 
its length and thickness ; and it is by this 
number of threads that its weight and 
value are ascertained ; thus, a cable of 
three inches circumference, or one inch 
diameter, ought to consist of forty-eight 
ordinary threads, and weigh 192 pounds : 
and on this foundation is calculated the 
following table, very useful for 'all peo- 
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pie engaged in marint- commerce, who 
nt out merchantmen for their own ac- 
count, or freight them for the Kccount of 
others. 

A table of the number of tbread.«( and 
weight of cables of different circumfer- 
ences. 



Ciicamf. Threadi. 



Weight. 



3 


inches, 48 . 


. . . 1^2 pounds. 


4 , 


77 . 


... 308 


5 . 


121 . 


'. . . 484 


6 . 


. ... 174 . 


... 696 


7 , 


. ... 238 . 


... 952 


8 . 


311 . 


. . . 1244 


9 . 


. ... 393 . 


. . . 1572 


10 . 


... 485 . 


. . . 1940 


11 . 


. ... 598 . 


. . . 2392 


12 . 


... 699 . 


. . . 2796 


13 . 


... 821 . 


. . . 3284 


14 . 


, ... 952 . 


. . . 3808 


15 . 


, . . 1093 . 


. . . 4372 


16 . 


, . . 1244 . 


. . . 4976 


•17 . 


. . . 1404 . 


. . . 5616 


18 . 


, . . 1574 . 


. . . 6296 


19 . 


. . 1754 . 


. . . 7016 


20 . 


, . . 1943 . 


. . . 7772 



Cable, 9heet anchor, is the greatest ca- 
ble belonginff to a ship. 

Cablk, to tptice a, is to make two pieces 
fast together, by working the several 
threads of the rope, the one into the 
other. 

Cable, pay more, is to let more out of 
the ship. Pay cheap the cable, is to hand 
it out apace. Veer more cable, is to let 
more out, &c. 

CABLED, in heraldry, a term applied 
to a cross, formed of the two enas of a 
ship's cable : sometimes also to a cross 
covered over with rounds of rope, more 
properly called a crobs corded. 

CABOCHED, in heraldry, is when the 
heads of beasts are borne without any 
part of the neck full faced. 

CACALIA, in botany, a genus of the 
Syngenesis Polygamia class and order. 
Natural order of Compositac Discf)idex : 
Corymbifenc, Jussieu. Essential charac- 
ter : calyx cylindric, oblong, at the base 
onlv subcalycled ; down capillary ; recep- 
tacle naked. There are thirty-three 
species, of which we shall only give a 
short description of two or three. C. ca- 
pillaris, or rough stalked cacalia, has the 
foot stalk very strong and thick, and is 
set round on every side, being destitute 
of leaves, with three truncated foot 
stalks, and thus is the stem defended in 
a singular manner from external injuries. 
It is a native of the Cape of Good Hope, 
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and is cultivated in England, but has ne- 
ver yet produced flowers. C. suaveolens, 
sweet-scented cacalia, has a perennial 
creeping root, sending out many stalks ; 
these rise to the height of seven or eight 
feet, are streaked, quite simple, and ter- 
nated by corymbs of white flowers ; 
the peduncles above the ramifications 
have bristle-shaped bractes scattered 
over them, which are smooth. It is a na- 
tive of Virginia and Canada; flowering 
in August, and ripening its seeds in Octo- 
ber. The roots which nave been cast out 
of the Chelsea gardens have been carried 
by the tide to a great distance, and lodg- 
ed on the banks of the rivers, and fasten- 
ed themselves to the ground, where they 
have increased so much as almost to ap- 

C;ar as if they were natives. C. articu- 
ta, jointed stalked cacalia, is an elegant 
plant, smooth and glaucous, of an un- 
pleasant flavour : stems many, fleshy, 
round, upright, but weak, marked with 
scars from tne fallen leaves, and painted 
with lines of a deep green ; florets twen- 
ty-five, a little longer than the cal^z, 
white, with border acute, and spreadmg 
much ; anthers dark purple ; stigfma bifi(^ 
yellow ; seeds linear, crowned with a 
white sessile egret. Pound at the Cape 
of Good Hope. It flowers in Novem- 
ber. 

CACAO, the chocolate tree, in botany. 
See Thsobboma. 

CACHRYS, in botany, a genus of the 
Pentandria Digynia class and order. Na- 
tural order of U mbellatae. Essential cha- 
racter : fruit subovate, angulais suberous, 
cortical. There are five species, of which 
0. libanotis, smooth-seeded cachrys, has 
a thick fleshy root like fennel which runs 
deep into the ground, sendino^ out seve- 
ral narrow pinnate leaves, ending in ma- 
ny points ; between these arises a smooth 
jointed stalk, about three feet high, 
which is terminated by larj^e umbels of 
yellow flowers. Native of Sicily. C. te- 
nnifolia, five-leaved cachrys : root peren- 
nial, fleshy, gratefully aromatic, with 
branches an inch thick, a cubit in length, 
covered with a smooth bark ; umbels al- 
most a span In diameter, consisting of 
from sixteen to twenty rays, about two 
inches in length : flowers yellow. Native 
of Montpellier, flowering in May. 

CACTUS, in t>otany, a genus of the 
Icosandria Monogynia class and order. 
Natural order of Succulents. Cacti, Jus- 
tteu. Essential character : calyx one- 
leafed, superior, imbricate ; corolla mani- 
fold ; berry one-ceUed« many-seeded. 
There are twenW-seven species. This 
gUius Gonsbto ofiucculent plants, per- 



manent in duration, singular and various 
in structure ; generally without leaves, 
having the stem or branches jointed ; for 
the most part Hrmed with spines in bun- 
dies, with which, in many species, bris- 
tles are intermixed. The bundles of 
spines are placed on the top of the tu- 
bercles in the C. mammillaris, smaller 
melon thistle, which is tubercled all over, 
and produces its flowers between the 
tubercles. In C. melocactus, great melon 
thistle, or turk*s cap, the spines are rang* 
ed in a single row on the ridge of the 
ribs : when it ts cut through tlie middle, 
the inside is found to be a soft, ^reen, 
fleshy, substance, ver^ full of moisture. 
The flowers and fruit are produced in 
circles round the upper part of the cap. 
C. pitajaya, torch thistle, or torch wood, 
is upright, and grows to the height of 
eight or ten feet. The flower is whitish, 
very handsome, but has scarcely any 
smell ; it is half a foot in diameter, and 
blows in the night. The fruit is of the 
form and sise of a hen's egg, of a shining^ 
scarlet colour on the outside ; the pulp 
is white, fleshy, sweet, eatable, full of 
small black seeds. C. grandiflorus, great 
flowering creeping cereus; and C. fla* 
gelliformis, pink flowering creeping ce- 
reus, are the same with' those already- 
mentioned, except that the stems are 
weak, and cannot support themselves ; 
they therefore seek assistance, and throw 
out roots from the stem like ivy. C. mo- 
niliformis, necklace Indian fig; the 
branches are jointed, and very much flat- 
ted ; the bundles of spines or bristles are 
scattered over the surikce, and the flow- 
ers are produced from the edge of the 
branches. C. phvUanthus, spieenwort- 
leaved Indian fig, has the branches mu<:h 
thinner, and may be fairly denominated 
leaves ; they are mdented along the edge, 
and the flowers come out singly from the 
indentures. The. fruit in some of tbe 
sorts is small, like currants, but in most it 
is large, and shaped like a fig ; whence 
their name of Indian fig. These nngular 
plants are all natives of the continent of 
South America and the West Indian 
islands. 

CADENCE, in music, according to Ibe 
ancients, is a series of a certain number 
of notes, in a certain interval, which 
strike the ear agreeably, and especially 
at the end of the song, stanza, &.C. It 
consists ordinarily of three notes. Ca- 
dence, in the modem music, may be de- 
fined, » certain conclusion of a song, or of 
the parts of a song, which divide it, as it 
were, into so many numbers or periods. 
It is when the parts terminate in a chord 
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trnote, the e«r seeming naturally to ex- 
pect it ; and is much the same in a song, 
as the period that closes the sense in a 
paragraph of a discourse. See Music. 

CassjicBv in rhetoric and poetry, the 
ninning of verse or prose, otherwise 
called the numbers, and by the ancients 

Cahsscs, in dancing, is when the se- 
veral steps and motions follow, or corre- 
qiond, to the notes and measures of the 



Caaevcx is used as a militaiy terro» and 
implies a very regular and uniform me- 
thod of marching, by the drum and mu- 
sic; it may not, says a good writer on 
this subject, be improperly called ma- 
thematical marching ; for after the length 
of the step is determined, the time and 
distance may be found. 

CADET is a military term, denoting a 
youa^ gentleman who chooses to carry 
arms in a marching regiment as a private 
man. His views are, to acquire some 
Imowiedge of the art of war, and to ob- 
tain a commission in the army. Cadet 
differs Irom volunteer, as the former 
takes pay, whereas th& latter serves with- 
out any pay. There is a company of gen- 
tlemen cadets maintained at Woolwich, 
at the King's expense, where they are 
taught all the sciences necessary to form 
a complete officer. 

CAra, or Cadbi, a jud^e of the civil af- 
fairs in the Turkish empire. It is gene* 
rally taken Yor the judge of a town; 
jitt^es of provinces being distinguished 
by the appellation of mollas. 

CADIA, in botany, a genus of the De- 
eandria Monogynia dais and order.' £s- 
seotiiki character : calyx Hve-cleft ; petals 
live, equal, obcordate, legume, many- 
seeded. There is but one species ; viz. 
C. purfmrea, purple flowered cadia, is a 
ahrab rising to the height of three feet. 
The leaves are pinnate, coming out al- 
ternately; leaflets from 15 to 30 pairs, 
linear, retuse, the nenc ending in a liitle 
point. The corolla is rose coloured, or 
nih«r the colour of a peach blossom ; 
ft^ume somewhat less than a span in 
length, containing eight or ten seeds. It 
is a native of Arabia. 

CADUCI, in botany, the name of a class 
of plants in Linnaeu8*s Methodus Calycina, 
conaittii^of pknto of which the calyx is 
a simple perianthium, supporting a sin- 
^ Sower, or fructification, and falling 
off* e^er before or with the peUls. It 
itendf opposed to the Persistentes, in the 
%mejneWKxL and is exemplified in mus- 
J^JST^nd ranuDCuhu. The term 



caducous is expressive of the shortest 
period of duration, and has different ac- 
ceptations, Accordinpf to the different 
parts of plants to which it is applied. A 
calyx is said to be caducous, which drops 
at the first opening of the petals, or 
even before, as in the poppy. Petals are 
caducous, which are scarcely unfolded 
before they fall off", as in the meadow 
rue ; and such leaves have obtained this 
denominatioYi as fall before the end of 
the summer. 

CADUS, in antiquity, a wine vessel of 
a certain capacity, containing a 80 am- 
phorae, or firkins, each of which, accord- 
ing to the best accounts, held nine gal- 
lons. 

CJEC0M, or Coecux, in anatomy, the 
blind gut, or first of the large intestines. 
See An ATOMT, 

CJENOPTCRIS, in boUny, a genus of 
the Cryptogamia Filices. Generic cha- 
racter : mictifications in submarginal la- 
teral lines, covered with a membrane 
gaping on the outside. There is but ope 
species; viz. C. rhizophylla, common 
peduncle or rachis, round, brown, and 
smooth, elongated at the tip, leafless; 
bulbiferous rooting; partial peduncles 
green, flatted, sometimes winged. Fruc- 
tifications in short, . solitary, lateral lines^ 
beginning at the nerve towards the base 
of the pinnules, and covered with an en- 
tire scariose brown membrane. Native of 
the island of Dominica. 

C^SALFINA, in botany, a genus of 
the Decandria Monogynia class and or- 
der. Natural order of Lomentaceae. Le- 
guminosx, Jus«eu. Essential character : 
calyx 'five parted, the lowest segment 
longer, and slightly arched ; stamen wool- 
ly at the base ; petals five ; legume com- 
pressed. There are eight- species, of 
which C. elata is a tree with bipinnate 
leaves of seven pairs ; the leaflets fifteen 
pairs, quite entire, minute ; flowers large* 
and of a yellow colour; filaments very 
dark purple, villose at the base. I( is a 
native of India. C. pulcherrima, the Bar- 
badoes flower fence, rises with a straight 
stalk ten or twelve feet high : it is cover- 
ed with a smooth grey bark : it divides 
into several spreading branches at the top, 
arched at each joint with, two short, 
strong, crooked spines. The branches 
are terminated by loose spikes of flowers, 
which are sometimes formed into a kind 
of pyramid, and at others they are dispos- 
ed more in form of an umbel. The pe- 
duncle of each flower is nearly tJiree in- 
ches long. The peUls are routidish at 
tlie top : they spread open, and are beau- 
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tifuUy variegated with a deep red or 
orange colour, yellow, and some spots of 
grf en, and have a very agreeaule odour. 
This beautiful plant is a native of both 
Indies. It is planted in hedges to divide 
the lands in Uarhadoes, whence it has the 
name of flower-fence. 

Cj£SAii, in Roman antiquity, a title 
borne by all the emperors, from Julius 
Caesar to the destruction of the empire. 
It was also used as a title of distinction 
for the intended or presumptive heir 
of the empire, as king of the Romans is 
now used for that of the German empire. 
This titlf took its rise from the surname 
of the first emperor, C. Julius Catsar, 
which, by a decree of the senate, all the 
succeeding emperors were to bear. Un- 
der his successor, the appellation of Au- 
gustus being appropriated to the em- 
perors, in compliment to that prince, the 
title Caesar was given to the second per- 
son in the empire, though still it continu- 
ed to be given to the first; and hence 
the difference betwixt Caesar used simply, 
and Caesar with the addition of Imperator 
Augustus. 

CiBSARlAN tection, in midwifery, a 
chirurgical operation, by which the foetus 
is delivered from the womb of its mother, 
whea it cannot be done in the natural 
way See Miuwifekt. 

C£SULIA, in botany, a genus of the 
Syngenesia .Squalis, Receptacle cbaflTy ; 
seeds involved in the chaff'; calyx three- 
leaved. Two species viz, C. axillaris, a 
. native of the East Indies, and C. radicans, 
a native of Guinea. 

CjESURA, in the ancient poetry, is 
when, in the scanning of a verse, a word 
is divided, so as one part seems cut off*, 
and goes to a diff'erent foot from the 
rest : us, 

Menti\ri ito\li mm^guam tnen\daoia \ pro- 
tunt. 
where the syllables n, ti, guam, and men, 
are caesuras. 

Caesura more properly denotes a cer- 
tain and agreeable aivision of the words 
between the feel of a verse, whereby the 
last syllable of a word becomes the first 
of a foot, as in 

,A^a "nrumgue cano, Trojm gtdpritnui 
ab orif, 
where the syllables no andj> are caesu- 
ras. 

CjBSuaA or Cssuas, in the modern 
poetry, denotes a rest, or pause, towards 
the middle of an Alexandrine verse, by 
which the voice and pronunciation are 
aided, and the verse, as it were, divided 
into two hemistichs. In Alexandrine 



verses of twelve or thirteen syllables, 
the caesure must always be on the sixth ; 
in verses of ten, on the fourth -, and in 
those of twelve, on the sixth ; verses of 
eight syllables must not have any cz- 
sure 

CiETERIS parilnu, a Latin term, often 
used by malhemaiical and physical wri- 
ters, the words literally signifying " the 
rest, or the other things, being ahke, or 
eqiial." Thus we say, the heavier the 
bullet, *<caeteris paribus," the greater 
the«range : i . e. by how much the bullet is 
heavier, if the length and diameter of 
the piece, and the quantity and strength 
of the powder be the same, by so much 
will the utmost range or distance of a 
piece of ordnance be greater. Thus also, 
m a physical way, we say, the velocity 
and quantity of the blood circulating, in a 
given time, through any section of an 
artery, will, " cacteris paribus," be accord- 
ing to its diameter, and nearness to or 
disUnce from the heart. 

CAILLE (NiCHOAAs Lewis dx la,) 
in biography, an eminent French mathe- 
matician and astronomer, was born in the 
diocese of Rheims in 1713. His father 
havin|f quitted the army, in which he hsd 
served, amused himself in his retirement 
with studying mathematics and mecha- 
nics, in which he proved the happy author 
of several inventions of consiaenble use 
to the public. From this example of 
his father, our author, almpst in his in- 
fancy, took a fancy to mechaincs, which 
proved of signal service to him in his 
maturer years. At school he discov- 
cred early tokens of genius. He next 
came to Paris in 1729, where he studi- 
ed the classics, philosophy, and mathe- 
matics. He afterwards studied divinity 
in the College de Navarre, with the view 
embracing the ecclesiastical life, but never 
entered into priest's orders. His turn 
for astronomy soon connected him with 
the celebrated Cassini, who procured him 
an apartment in the obser\'aiory : where, 
assisted by the councils of this master, 
he soon acquired a name among the as- 
tronomers. In 1739 he wasjoin^d with 
M. Cassini de Thury, son to M. Cassini, 
in verifying the meridian through the 
whole extent of France ; and in the same 
year he was named professor of mathe- 
matics in the College of Mazarine. In 
1741 he was admitted into the Academy 
of Sciences, and had many excellent pa- 
pers inserted in their metaoirs ; besides 
which, he published several useful trea- 
tises, viz. Elements of Geometry, Astro- 
nomy, Mechanics, and Optics. He liio 
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cirdulv compoted all tbe eclipses of the 
sun ind moon that had happened since 
the christian xra, which were printed in 
the work, entitled ** L* Art de verifier les 
Dales," &c. Paris, 1750, in 4to. He also 
compiled a ?olume of astronomical ephe- 
mendes for the years 1745 to 1755 ; an- 
other for the years 1755 to 1765 i and a 
third for the years 1765 to 1775 ; as also 
the most correct solar tables of any ; and 
an excellent work, entitled '* Astronoroix 
Fundamenta novissitHis Solis et Stellaruih 
ObscrvatioDibus stabilita." 

UaTin^ gone through a seven year's 
series of astronomical observations in his 
own observatory in Uie Mazarine College, 
he formed the project of going to observe 
the southern stars at the Cape of Good 
Hope; being countenanced by the court, 
he set out upon this expediiion in 1750, 
and in the space of two years he observed 
there the places of about 10,000 sUrs in 
the southern hemisphere, that are not vi- 
sible in our latituaes, as well as many 
other important elements, vix. the paral- 
laxes of the sun, moon, 'and some of the 
planet^ the obliquity of the ecliptic, tlje 
refractions, &c. Having thus executed 
the purpose of his voyage, and no present 
opportunity oifering for his return, he 
thou|fht of employing the vacant time in 
anoiher arduous attempt ; no less than 
that of taking the measure of the earth, 
as he had already done that of the heavens, 
whence he discovered, that the radii of 
the paralleb in south latitude are not the 
same length as those of the corresponding 
parallels in north latitude. About the 
23d degree of south latitude he found a 
degree on the meridian to contain 342222 
Paris feet The court of Versailles also 
sent him an order to go and fix the situu- 
ation of the isles of France and of Bour- 
bon. 

M. de la Caille returned to France in the 
autumn of 1754, after an absence of about 
foar years ; loaded, not indeed witii the 
spoils of the East, but with those of tiie 
southern heavens, before then almost un- 
known to astronomers. Upon his return, 
he first drew up a reply to some strictures 
vhich the celebrated £uler had published 
relative to the meridian; after which he 
settled the results of the comparison of 
his observations for the paralhixes, with 
those of other astronomers : that of the 
sun be fixed at 9^" ; of the moon at 56' 
56^ ; of Mars in his opposition, 3&' ; of 
Venus 38". He also setUed the Uws by 
which astronomical refractions are varied 
by the different density or rarity of the 
•ir, by beat or cold, and by dryness or 



moisture. And, lastly, he shewed an 
easy and practicable method of finding 
the longitude at sea by means of the 
moon. His fame being now celebrated 
every where, M. de la Caille was seoD 
elected a member of most of the acade- 
mies and Societies of Europe, as London, 
Bologna, Petersburgh,Berhn, Stockholm, 
and Guttingen. He died in 1762, aged 49^ 

CAISSON, in the mititary art, a wooden 
chest, into which several bombs are put, 
and sometimes only filled with gunpow- 
der; this is buried under some work» 
whereof the enemy intend to possess 
themselves, and when they are masters 
of it, is fired, in order to blow them up. 

Caissoit is also used for a woooen 
frame, or chest, used in laying the foun« 
daiions of the piers of a brid^. 

The practice in building m caissons is 
a method sometimes adopted in laying 
the foundation of bridges in very deep or 
rapid rivers. There are large hollow 
vessels, framed of strong timbers, and 
made water tight, which heinj|^ launched 
and floated to a proper position in the 
river, where the ground has been previ- 
ously excavated and levelled, are there 
sunk. The piers of the bridge are then 
built within them, and carried up above* 
or nearly to the level of the water, when 
the sides of the caisson are deUched from 
the bottom, and removed; the bottom, 
composed of a strong grating of timber, 
remaining and serving for a foundation 
to the pier. The most considerable 
work, where caissons have been used, 
was in the building of Westminster- 
bridge ; of these, therefore, a particular 
account may be acceptable. Each of the 
caii^sons contained 150 loads of fir timber, 
and was of more tonnage tFian a man dT 
war of 40 guns ; theh- size was nearly 80 
feet from point to point, and 30 feet in 
breadth ; the sides, which were 10 feet 
in height, were formed of timbers laid 
horizontally over one another, pinned 
with oak trunnels, and framed together 
at all the corners, except the salient an- 
gles, where they were secured by proper 
iron* work, which, being unscrewed, would 
permit the sides of the caisson, had it 
been found necessary, to divide into two 
parts. These sides were planked across 
the timbers, inside and outside, with 3 inch 
planks, in a vertical position. The thick- 
ness of the sides was 18 inches at bottom, 
and 15 inches at top; and in order to 
strengthen them the more, every angle, 
except the two points, had three oaken 
knee timbers,properly bolted and secured. 
These sides, when finished, were fiisten- 
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ed to the bottom, or gnting, by 28 pieces 
of timber on the outside, and 18 within, 
called straps, about 8 inches broad, and 
about 3 inches thick, reaching and lapping 
over tlie tops of the sides; the lower 
part of these straps wer^ dove-tailed to 
the outer curb of the grating, and kept 
in their places by iron wedge& The pw- 
pose of these straps and wedges was, 
that when the pier was built op suffici- 
ently high above low-water mark, to ren- 
der the caisson no longer necessary for 
the masons to work in, the wedges be- 
ing drawn up gave liberty to clear the 
•traps from the mortices, m consequence 
of which the sides rose by their own buoy- 
ancy, leaving the grating under the foun- 
dation of the pier. The pressure of the 
water upon the sides of the caiason 
was resisted by means of a grmmd timber 
or ribbon, 14 inches wide and 7 inches 
thick, pinned upon the upper row of tim- 
bers oif the grating ; and the top of the 
sides was secured by a sufficient number 
of beams laid across, which also served 
to support a floor, on which the labour- 
ers stood to hoist the stones out of the 
lighters, and to lower them into the cais- 
son. The caisson was also provided with 
a sluice, to admit the water. The method 
of working was as follows : A pit being 
dug, and levelled in tlie proper situation 
for the pier of the same shape of the cais- 
son, ana about five feet wider all round, 
the caisson was brought to. its position, a 
few of the lower courses of the pier built 
in it, and sunk once or twice, to prove 
the level of the foundation ; then, being 
finally fixed, the masons worked in the 
usual methods of tide-work. About two 
hours before low water, the sluice of 
the caissonr kept open till then, lest 
the water, flowing to the height of many 
more feet on the outside than the inside, 
should float the caisson and all the stone- 
work out of its true place, was shut 
down, and the water pumped low enough, 
without waiting for the lowest ebb of 
the tide, for the masons to set and cramp 
the stonework of the succeeding courses. 
Then, when the tide had risen to a con- 
siderable height, the sluice was opened 
again, and the water admitted; and as 
the caisson was purposely built but 16 
feet high, to save useless expence, the 
high tides flowed some feet above the 
sides, but without any damage or incon- 
venience to the works. In this manner 
the work proceeded till the pier rose to 
the surface of the caisson, when the 
sides were floated away, to serve the same 
purpose at another pier. 



C AKILf, in botany, tea-fded^ a genus 
of the TetrandriaSilicuJosa class and order. 
Silicic lanceoUte, somewhat four-sided, 
consisting of two deciduous joints, with- 
out vahres» and each containing a single 
seed : the lower joint with a tooth on 
each side at the tip. There are two 
species, viz. C. maritima, found on the 
sea-coast of England ; C. JEgyptiaca, a 
native of Italy and Egypt 

CAL.AGUALA rosf, brought from A- 
merica for medicinal purposes, and hu 
acquired considerable reputation on the 
continent. It is supposed to be obtained 
irom a spedes of polypodium . Its colour 
is brown, and partly covered with scales, 
like the roou of fern, and is hard and 
difficult to reduce to powder. It is as- 
serted by Yauquelin tlut it contains 

Woody fibre Colouring matter 

Gum Malic and 

Resin Muriate of potash 

Sugar Lime 

Starch Sifica. 

The mode of analysis may be thus de- 
scribed. Alcohol (fissolves the resin and 
sugar. By evaporating the solution to 
dryness, and treating the residue with 
water, the sugar is .separated, and the 
resin left. Water dissolved the gum and 
the muriate of potash, whidh were ob- 
tained by evaporation. Diluted nitric 
add dissolved the starch and colouring 
matter, and let fall the former, when 
mixed with four times its bulk of alco- 
hol. The woudy fibre remained, which, 
when incinerated, left carbonate of lime, 
muriate of potash, and a little nlica. As 
the decoction reddened vegetable blues, 
it is pvsnble that the time was in com- 
bination wit}^ malic acid. 

CALAMANCO, a sort of woollen stuff 
manufactured in England and in Brabant 
It has a fine gloss, and is chequered in 
the warp, whence the checks appear only 
on the right side. Some calamancoes are 
quite phkin, others have broad stripes 
aidorned with flowers; some with pl^n 
broad stripes, some with narrow stripes^ 
and others watered. 

C ALAM ARL£, in botany, the name of 
a third order in Linnxus's *' Fragments 
of a Natural Method." This order will 
be easily distinguished from the family of 
grasses, by recollecting, 1. That the base 
of the leaf, which embraces the stalk like 
a glove, has no longptudinal aperture in 
]}1ants of this order, but is perfectly en- 
tire : 2. The stalk is generally triangulafi 
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tnd Without knots or jo'mtii: 3. The flow- 
en have no petals. 

CALA^IINARIS, or lapU colamnarit^ 
t mineral containing zinc, united witi) 
inn and other substances. It is heavy, 
hard, and brittle, or of a consistence be- 
tveen stone and earth. The colour is 
Tfaitish or grey, sometimes inclining to 
reUow, and sometimes to black. It is 
ibund in great plenty in many parts of 
Kurope ; but the best is obuinea in this 
country. It seldom lies deep« and in 
DUiiy parts it is found mixed with lead 
ores. Calamine is the only true ore from 
irhich zinc is obtained by calcination. 
See ZiKc. 

CALAMUS, in botany, a genus- of the 
Hexandria Monogynia class and order. 
Natural order Tripetaloideae. Palmx, Jus- 
aeu. Essential character: calyx six- 
leaved; corolla none; berry dried, one- 
seeded, imbricate backwards. According 
to Martrn, there is but one species, 
though Loureiro has discriminated six; 
XMZ. C. rotang, rattan, has a perennial 
stem, quite simple or unbranched, with- 
out any tendrils: leaves alternate, sub- 
lanceolate, quite entire, scarcely a foot 
long: flowers commonly hermaphrodite, 
almost terminating on one spadix or more. 
The rattan seems to form the connecting 
link between the palms and the eramine- 
ous plants, having the flower of the form- 
er, but the habit of the latter. The palm 
called raphia has the embryo placed in 
the same manner, namely, on a Literal 
cavity of the homy albumen; in the fruit 
and spadix it agrees nearly with this in 
form, oiUy they are much larger : the 
flowers difiTer but little, except {bat they 
are monoecous, as the flowers of the rat- 
tan probably are. 

CALCAR, corolU, in botany, the spur 
of the corolla. The nectariuro, so called, 
which terminates the corolla behind, like 
a cock's spur, in valerian, orchis, violet, 
balsam, lancspur, &c. 

CAIX^BOLARIA, in botany, a genus of 
the Diandna Monogynia clan and order. . 
Vatotal order of Corydales. Scrophuk- 
rix, Jussiea. Essential character : corolla 
ringeot, inflated; capsule two-celled, two- 
valved ; calyx four-parted, equal There 
lie seven species* of which C. pinnata, 
pinnated slipper- wort, has an annual root ; 
(tern erect, two feet hirh, round, brittle, 
vith a thick down, and from sixteen to 
tventy joints; flowers from each top and 
«slk double; corollas yellow; upper-lip 
ttbffobttUu-, inflated, emar^inatem front, 
^Ih a cleft for the promment anthers; 
Cipsule thia^ from » awelUng base, dimin- 



ishing to t pynmidal top ; seeds very 
small, almost cylindric, sreaked : native of 
Peru, in moist places. 

CALCINATION, in chemistrv. A sub. 
stance is said to be calcined, when it has 
been exposed to heat of a sufRcient inten- 
sity to drive off every thin^ volatile, but 
short of that by which it might be fused : 
a calyx, therefore, was formerly under- 
stood to be a pulverulent substance, no 
longer combustible, or capable of fur- 
ther alteration by fire than that of vitrifi- 
cation. As most metals were found to 
be reducible to such a form by the con- 
tinuance of the melting heat, the term 
** calces of metals" wasi lonff appropri- 
ated to them, and is still partially retained, 
though it has been chiefly supplanted 
by the more characteristic appellation of 
oxide, which expresses the peculiar 
change that occurs in metallic bodies by 
the absorption of oxygen Calcination 
expresses the mode, by which, in metals, 
this change is produced, and oxydation 
the circumstance of change. It is, how- 
ever, improper to consider the term cal- 
cination as synonymous with oxydation, 
even in speaking of metals, since the 
former term implies the agency of fire ; 
whereas oxydation ms^ be produced aa 
well by the action of acids, as by heat and 
air. 

CALCITRAPA, in botany, a genus of 
the Tetrandria Monpgynia class and or- 
der; calyx four-cleffc; corolla four-cleft; 
berry four-seeded. There are twelve spe- 
cies, found in bofh Inc^s, Cochin-Chins, 
and Japar% 

CALCULATION, the act of compute 
ing several sums, by adding, substracting, 
multiplying, or dividing. See' AaiTH- 

HXTIC. 

An error in calculation is never protect- 
ed or secured by any sentence, decree^ 
&c. for in stating accounts it is always un- 
derstood that errors of calculation are 
excepted. 

Calcuxatiok is more particularly used 
to signify the computations in astronomy 
and geometry, for making tables of loga- 
rithms, ephemerides, finding the time of 
eclipses, &c. 

CALcuLaTiov, in music: many emi- 
nent mathematicians suppose that a good 
ear, and strong hand on instruments, 
where the tone depends on the performer, 
are the muncian's best gpiide, without 
having recourse to calculation. On tliis 
subject the celebrated D'Alembert says, 
** It is an achievement of no small im- 
portance, to have deduced the principal 
tacts to a system from one experiment. 
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^'x. the harmonies of a single string. 
Calculation may, indeed^ facilitate the 
intelligence of certain points of theory, 
such as the relation hetween the tones of 
the gamut and temperament; but the 
calculation necessary for treating these 
two points is so simple and trifling, that 
it merits no display. Let us not, there- 
fore, imitate those musicians, who believe 
thentselves geometricians, or those ge- 
ometricians, who fancy themselves musi- 
cians, and in their writings heap figures 
on figures, imagining, perhaps, that this 
display is necessary to the art." See 
D'Alembcrt. 

CALCULI, biliary, in chemistry, are 
small stones found in the gall-bladder, and 
4)robably formed bjr the changes produ- 
ced on the bile while it remams in that 
organ. These are not uniform in their 
appearance, but vary in colour, texture, 
and hardness. The most common are 
of a lamellated structure, resembling 
spermaceti, disposed in crystalline lami- 
nae, which have a close resemblance in 
their properties to Adtpocirs, which see. 
Biliary calculi are soluble in oil of turpen- 
tine ; but more completely in the fixed 
alkalies, by which they are reduced to a 
saponaceous state. Ammonia, unless in 
the boiling state, has little effect upon 
them. Nitric acid disfKilves them, form- 
in|r a liquid similar to the oil of camphor, 
which becomes concrete, and without 
any crystalline structure, and is more solu- 
ble in ether, and the alkalies, than the 
original matter. This aubstance is con- 
tained, in a greaifcr or less degree, in 
nearly all the human biliarf calculi : 
hence they partake of its properties: 
are fusible, inflammable, and more or less ' 
soluble in the re-agcnts which dissolve 
it. Other calculi are occasionally found 
in the galKbladders of quadrupeds, which 
have been supposed to consist of inspis- 
sated bile ; they are irregular, and of va- 
CSpecies 1. Calculus of 
Genus L < , , 2. 

<' ' ' c 
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nous forms. Gall-stones in general are 

distinguished for their lightness and in- 
flammability, few of them being so heavy 
as to sink in water, and when put to a 
lighted candle they usually melt like 
wax, and kindle with a bright flame, at- 
tended with an ammoniacal smell. 

CALcrLi, urinary^ concretions formed 
in the kidney or bladder, and composed, 
in greater or smaller proportions, of the 
following substances, ^z. uric acid, urate 
of ammonia, phosphate of lime, phosphate 
of ammonia and magnesia, oxalate of 
lime, silex, and animal albumen. These 
princi))]es being more or less common, 
and in different proportions, give rise to 
numerous varieties. 

The calculi most common are those 
composed of uric acid ; they are gene- 
rally of a brown or yellowish colour, 
smooth on the surface, and with a tex- 
ture compact or radiated ; they arc per- 
fectly soluble in alkaline solutions, and 
give a red colour when treated with nitric 
acid. Dr. Wollaston has arranged the 
urinary calculi under four species, viz. 1. 
The uric acid concretion : 2. The fumble 
calculus, or phosphate of ammonia and 
magnesia : 3 The mulberry calailus, or 
oxalate and phosphate of lime: And, 4. 
the bony earthy calculus, composed of 
phosphate of lime, which forms the bans 
of bone. Fourcroy and VRuquelin have 
given a different arrangement ;, they af- 
firm that in all calculi there exists a quan- 
tity of animal matter, which appears to 
connect their particles; but independently 
of this, which is common to the whole, 
thry compose three genera ; the first 
contains tliree species, each formed of 
one ingredient; the second comprises 
seven species, formed of two ingredients 
each : and in the third there are two 
species, consisting of three 'or four ingre- 
dients; this system is exhibited in the 
following table : 
uric acid, 
urate of ammonia, 
oxalate of lime 

uric acid and earthy phosphates, in dis- 
tinct layers 
uric acid and earthy phosphates, inti- 
mately mixed, 
urate of ammonia and phosphates, in dis- 
tinct layers, 
urate of ammonia and phosphates, inti- 
mately mixed, 
earthy phosphates, either mixed intimate- 
ly or in fine layers 
oxalate of lime and uric acid, in distinct 
layers. j 

oxalate of lime and earthy phosphates^ ia ; 
distinct layers. I 
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It becomea t question of great import- 
ance and interest to mankind, how far the 
solution of calculi in the bladder ma^ be 
pncticable. From what has been said, it 
18 evident, that, being of very different 
chemical composition, the same sohrent 
cannot be applicable to all of them. Long 
experience has sufficiently esUblished the 
advantage of alkaline remedies ; and as 
the calcoli composed of uric acid are un- 
ouestionably the most abundant, it is no 
doubt from the chemical action they ex- 
ert upon it that the benefit is derived. 
lime, under the form of lime-water, has 
been employed ss a solvent : and from 
some experinnents of Dr. Egan, it should 
seem that lime-water acts with more ener- 
gy than an alkaline solution of similar 
strength, in destroying the aggregation 
of urinary concretion. Mr. Murray bears 
his testimony to the same fact: "lob- 
serred," sa^g he, " this effect strikinj^Iv 
displayed in a comparative trial which 
these experiments led me to make. In a 
£lute solution of pure potassa, a calculus 
of the uric acid kind wa^Jn part dissolv- 
ed, the liquor, after a sl.>t time, giving 
a copious white precipitate with muriatic 
add ; but the remaining calculus preserv- 
ed its aggregation, apparently without 
niuch alteration, the external layer hav- 
ing been merely removed ; wliile a cal- 
culus of a simiiar kind, and discharged 
from the person, imipersed in lime-water, 
became in a lew days white and spongy : 
it appeared at length to be entirely pene- 
trated ; its cohesion was subvertea ; it 
presented a kind of loose scaly appear- 
ance, and the least touch made it fidl 
down. The lime probably operates more 
upon the albumen or animal matter, 
which appears to serve as the cement or 
connecting substance, than upon the uric 
acid; and in endeavouring to discover 
solvents for these concreptions, our 
views ought perhaps rather to be di- 
rected to this operation than to the ef- 
fect on the saline matter. If lime, when 
received into the stomach under the 
form of lime water, can be secreted by 
the kidneys, as the alkalies unquestion- 
ably are, it would appear from these ob- 
servations to be superior to them as a 
solvent.** 

CALCULUS denotes a method of com- 
pQUtion, so called from the calculi, or 
sounters, anciently used for this purpose. 

VOL. lU. 



C uric acid, or urate of ammonia, earthy 
C phosphates, and oxalate of Hme. 
C unc acid, urate of ammonia, earthy phos- 
C phatesi and silex. 

Calculvs tpeciattt, or UteraUt, See Al- 
eiBiiA. 

Calculus, dijferentiaiu, is a method of 
differencing quantities^ that is, of finding 
an infinitely small quantity, which, being 
taken an infinitive number of times, sliall 
be equal to a given quantity. An infinite- 
ly small quanuty, or infinitesimal, is ft 
portion ofa quantity less than any assign- 
able one i it is therefore accounted as no- 
thing; and hence two quantities, only dif- 
fering by an infinitesimal, are reputed 
equal. The word infinitesimul is merely 
respective, and implies a relation to ano- 
ther quantity ; for example, in astronomy 
thr diameter of the earth is an infinitesi- 
mal in respect to the distance of the fix- 
ed stars. Infinitesimals are likewise call- 
ed differentials, or differential quantities, 
when they are considered as the difi'er- 
ence of two quantities. Sir Isaac New- 
ton calls them moments, considering them 
as momentary increments of quantiues ; 
for uistance, of a line generated bv the 
flux ofa point, of a surface t\y the Auxof 
a line, or of a solid by the fiux of a sur- 
face. The calculus differentialis, there- 
fore, and the doctrine of fluxiona, are the 
same thing, under different names, the 
latter given by Sir laac Newton, and the 
former by Mr. Leibnitz, who disputes 
with Sir Isaac the honour of the discove- 
ly. There is, however, one difference 
between them, which consists in the man- 
ner of expressing the differentials of* 
quantities: Mr. Leibnitz, and most fo- 
reigners, express them by the same let- 
ters as variable ones, prefixing only the 
letter d : thus the differential of x is call- 
ed d X, and the differential of tf,dy: Hnd 
dx is a positive quantity, if x contintutlly 
increase; snd a negative quantity, if x de- 
crease. We, on the other hancl, follow- 
ing Sir Isaac Newton, instead of dx u rite 
X, (with a dot over it,) and instead ofdy^ 
y. But foreigners reckon this method not 
so commodious as the former, because, if 
differentials were tu be differenced again, 
the dots would occasion p;reat confosion ; 
not to mention, that printers are more 
apt to overlook a point than a letter. See 
Fluxions. 

Calculus exponeaUtUit^ among mathe- 
maticians, a method of differencing ex- 
ponential quantities, and summing up the 
differentials of exponential quantities. 
By an exponential quantity is meant, a 

F 
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power, the exponent of which ii varia- 
We, HS x*, a'. In order to diflepencc an 
exponential quantity, nothing else is re- 
quired than to reduce the exponential 
quantities to iogarithmic ones, upon 
whiv-h the differencing is managed as in 
logari'viimic ones. 

By ihe same metlio<l may be found the 
diHereniiai of an exponential quantity of 
any p(»wer. This calculus was invented 
by Mr. Jolii) Boiirnoulli, und is used in 
invc's* igniting the properties of exponen- 
tial curves. 

Ca culi's integrali9^ is a method of sum- 
ming n|) ilifTerential quantities ; that is, 
from u differential quantity^ eiven, to find 
the quantity from whose dinerencing the 
given differential results. 

It is the inverse of the calculus differ- 
entialis: whence the English, who usu- 
ally call the differential method fluxions, 
give this calculus, which ascends from 
le fluxions to the flowing quantities ; or, 
as Wolfius and other foreigners express 
it, from the differences to the sums, the 
name of the inverse method of fluxions. 
See Fllxiow. 

GALEA, in botany, a genus of the Syn- 
gynesia Pohgami.t iEqualis Natural or- 
der or Composite Oppositifoliae. Corym- 
biferx, Jiissi^u. Essential character : ca- 
lyx imbricate ; down hairy, or none ; re- 
ceptacle chaffy. There are seven species, 
of which C. Jamuicensis has a shrubby 
stem, six or seven feet high ; leaves hairy, 
ru}:(ji;ed, three-nerved; flowers terminat- 
ing, frt-quently three together; the pedi- 
cles of tite saine length with the flowers; 
calyx coloured ; the pappus, or down, is 
yug^ed, and as long as the flower. Native 
of Jamaica, chieflV in the woods and in- 
land partH of the island. 

CALENDAR, a distribution of time, 
accommodated to the various uses of life, 
but more t specially such as regard civil 
and ecilessiatical polity ; in which sense 
it differs nothing froita the modem al- 
manacs. 

Tlu- first calendar was made by Romu- 
lus, who divided the year into lO.months 
only, beginning on the first day of Murch, 
am! conliiiniiig 304 days, in wlii( h time 
he imagined the sun performed his course 
tlinnigh ail the seasons. 

This calendar was refoi-med by Numa 
Pompihus, who added two months more, 
«ir January and February, placing them 
betore xMarch : his year began on the' 
first of January, and consisted of 355 days. 
Tliis was afterwards improved by Julius 
Cacs;ir, and was by him called the Juhan 
accotint, which reduced the year to 365 
days 6 hours ; and was retained in roost 



protestant countries, and in our nation 
till the year 1752. This year is disposed 
into quadrennial periods, of which the 
three first years, which were called com- 
mon, consisted of 365 days, and the fourth, 
bissextile, of 366. See Bisssxtiu. 

The Julian account was afterwards cor- 
reeled by Pope Gregory XIII., which on 
that account obtained the name of the 
Gregorian calendar, or new atyle, the Ju- 
lian being called the old style: and though 
the Gregorian calendar be preferable to 
the Juhan, yetit is not without its defects: 
perhaps, as Tycho Bralie and Cassini ima- 
gine. It is impossible ever to bring the 
year to a perfect justness. 

CktKVD AH^JulianChrUtiant that where- 
in the days of the week are determined 
by th« letters A, B, C, D, E, F, G, by 
means of the solor cycle ; and the new 
and full moons especially the paschal 
full moon, with the feast of Easter, and 
the other moveable feasts depending 
thereon, by means of golden numbers, 
rightly disposed through the Julian year. 
See CrcLK, DoiciaicALLxTTBB, and Gold- 

SN NUMBIR. 

Calbxdah, Gregorian^ that which, by 
means of epacts, rightly disposed through 
the several months, determines the new 
and fijil moons, and the time of Easier, 
with the movable feasts depending 
thereon, in the ^egorian year. Therefore, 
the Gregorian calendar differs from the 
Julian, both in the form of the year, and 
in that epacts are substituted instead of 
golden nunibers. See Epact. 

Dr. Play fair, in his •* System of Chro- 
nology," observes, that the method of in- 
tercalation used in tfle Gregorian Calen- 
dar is not the most accurate. Ninety-se- 
ven days, or 100—^, are inserted in the 
space of four centuries. This supposes 
the tropical year to consist of 365^, 5^, 
49^, 12". On this supposition the inter- 
polation would be exact, and the error 
would scarcely exceed one day in 268,000 
years. But the reformers of the oU^- 
dar made use of the Copernican vear of 
365<», SK 49', 20^'. Instead, therefore, of 
inserting 97 days in 400 } ears, they ought 
to have added, at proper intervals, 41 
days in 169 y« ars, or 90 days in 371 > ears, 
or 131 in 540 years, &c. Recent obser- 
vations have determined the quantity of 
the tropical year to be 365*, 5h, 48', 45 J". | 
Admitting this to be the true quantity of 
it, the intercalations ought to be made as 
follows : 

+ -+-+4- + + + -H 

_4 17 33 J^8 545 673 801 929 1057 1185 
l' 4'8'31*i33'l63'l99'225*356'2«7' 
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406 7 944> 51302 
985* 22tta' 124^3' 



1813 H41 2754 
318* 349* 667^ 

60749 172800 ^, , . 
Il713,"4l65i' *^^ ^ °'** ^y ^^^^ *® 
be intefcaiated in the space of 4 yeiin, 
or nither 4 days in 17 yesiv op 8 days in 
33 yean, &c If 41»85l days were inier- 
calated in 172,800 years, there would be 
no error. The sipis -f and — indicate 
that tbe number of intercalary days above 
which they are placed is too great or too 
SHttll. Every succeeding number is more 
accurate than that which goes before. As 
this method of interpolation is different 
from that now in use, it is obvious that 
the Gregorian calendar must be corrected 
after a certain period of years. The cor- 
rection, however, will be inconsiderable 
for many ages, as it will amount only to 
a day and a half, which is to be suppressed 
in the space of 5000 yean. 

Calinbab, reformed or cerrected, that 
which, setting aside golden imrabers^ 
epicts, snd dominical letters, determines 
the equinox, with the psschal full moon, 
and the moveable feasts depending there- 
on, by astronomical computations, accord- 
ing to the Rudolphine table. This calen- 
dar WM introduced among the ProtesUnt 
Sutes of Germany in the year 1700, when 
11 days were, at once, thrown out of the 
month of February, by which means the 
corrected style agrees with the Grego- 
rian. 

CALsmAa, J^renchf new, is a quite new 
form of calenditr, that commenced in 
France, on the 22cl of September, X792. 

The year, in this calendar, commences 
at midnight tbe beginning of that day in 
which falls the true autumnal equinox for 
the observatory of Paris. The year is di- 
vided into 12 eaual months, of 30 days 
tach ; after which 5 supplementary days 
are added, to complete the 365 days of 
the ordinary year ; these 5 days do not 
belong to any month. Each month isdi* 
I'ided into three decades of 10 days each ; 
distinguished by 1st, 2d, and 3<l decade. 
All these are named according to the or- 
der of tbe natural numbers, w*. the Ist, 
2d, 3d, fcc. month, or day of the decade, 
or of the supplementary days. The yean . 
which receive an intercalary day, when 
the posKion of the e()uinox requires it, 
which we call embolismic or bissextile, 
they call Olympic ; and the period of four 
years, etidiiig with an Olympic year, is 
csiled an criympiade ; the intercalary day 
bemg placed after the ordinary five sup- 
plemenury days, and making the Ust day 



of the Olympic year. Each day, from 
midnignt to midnight, is divided into 10 
parts, each part into 10 othera, and so on 
to the least measurable portion of time. . 
In this calendar too the months and 
days of them have new names. The lint 
three months of the year, of which the 
autumn is composed, take their etymolo- 
gy ; the first from the vinUge, which 
Ukes place from September to October, 
and is called Vendemaire; the second, 
Brumaire, from the mists and low fogs, 
which show, us it were, the transudation 
of nature from October to November; 
the third, Frimaire, from the cold, some- 
times dry and sometimes moist, which is 
felt from November to December. The 
three winter Aonths take their etymolo- 
gy ; the first, Nivose, from the snow 
which whitens the earth from December 
to January ; the second, Pluviose, from 
the rains which usually fall in greater 
abundance from January to Februaiy; 
the third, Ventose, from the wind which 
dries the earth from February to March. 
The three spring months take their ety- 
mology ; the first, Germinal, from the 
fermentation and developement of the 
sap from March to April; the second, 
Floreal,from the blowmgof the fiowen 
from April to Mty; the third, Prairial, 
from tbe smiling fecundity of the meadow 
crops from May to June. Lastly, the 
three summer months take their etymolo- 
gy ; the first, Messidor, frqm the appear- 
ance of the waving ears of corn and the 
ffolden harvests which cover the fields 
from June to July ; the second, Thermi- 
dor, from the heat, at once solar and ter- 
restrial, which inflames the air from July 
to August; the third, Fructidor, from the 
fruiu gilt and ripened by the sun from 
August to September. Thus, the whole 
twelve months are. 



AVTOMM. 

Vendemaire 

Brumaire 

Frimaire 

wiirrxB. 

Nivose 

Pluviose 

Ventose 



spBxire. 

Germinal 
Floreal 
Prarial . 

•I7MMIII. 

Messidor 

Tbermidor 

Fructidor. 



From these denominations it follows, 
that by the mere pronunciation of the 
name of the month, every one readily 

Efrceives three things, and all their re- 
tions, vix. the kind of season, the tem- 
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penaurc. Mid the lUte of vegetatMO : 
for iiwUitce, in the word Gerroinal, his 
iroairination will easily conceive, by the 
termination of the wonl, that the spring 
commences ; by the construction of the 
word, that the elemenury agcnU are 
busied; and by the signification of the 
word, that the buds unfold themselves. 

As to the names of the dsys of the 
week, or decade of ten days each, which 
they have adopted instead of seven, as 
these bear the stamp of judicial astrolo- 
gy and heathen mythology, they are sim- 
ply called from the first ten numbers : 
thus. 



Primi 


Sextidi 


Duodi 
Tridi 


U^' 


Quartidi 


Nonidi 


Quintidi 


Decadi 



In the almanac, or annual calendar, in- 
stead of the muhitude of saints, one for 
each day in the year, as in the Popish ca- 
lendars, they annex to every day the 
name of some animal, or utensil, or 
work, or friut, or flower, or vegetable, 
&c. appropriate and most proper to the 
times. 

Calivdab, OMtronomical, an instrument 
engraved upon copper- plates, printed on 
paper, and pasted on board, with a brass 
slider wliich carries a hair, and shows by 
inspection, the sun's meridian altitude, 
rignt ascension, declination, rising, set- 
ting, amplitude, &c. to a greater exact- 
ness than our common globes will shew. 

Calbkdab of fri9oner», a list of the 
names of the prisoners in the custody of 
the respective sheriiTs of counties. 

CALENDARIUM fora, among boU- 
nists, a calendar, containing an exact 
register of the respective times, in which 
the plants of any given province, or cli- 
mate, germinate, expand, and shed their 
leaves and flowers, and ripen and disperse 
teeds^ 

CALEND£R» a machine used in manu- 
fikctories, to press certain woollen and 
silken stuffs and linens, to make them 
even, smooth and glossy, or to give them 
waves, or water them, as may be seen in 
mohairs and tabbies. This instrument is 
composed of two thick cylinders, or roll- 
ers, of very hard and polished wood, 
round which the stuffs to be calendered 
are wound : these rollers are placed cross- 
ways between two very thick boards, the 
lower serving as a fixed base, and the 
upper moveable, by means of a thick 
screw, with a rope fastened to t spindlej 



which makes its axis: the oppermest 
board is loaded with large stones cement- 
ed together, weighing 20,00(M6t. or more. 
It is this weight that gives the polish, and 
makes the waves on the stuffs about the 
rollers, by means of a shallow indenture 
or engraving cut in it. 

CALENDS, a Roman chronolofnr, the 
first day of each month, so called from- 
the Greek jMcAtir, to proclaim ; it being 
customary on those days to procfaum the 
number of holy-days in each month. The 
calends were reckoned backwards, or in 
a retrograde order : thus the first of May 
begins the calends of May ; the 30th of 
April was the second of the calends of 
May ; the 29th, the 3d, &c to the 13tb» 
where the ides commence; which are 
also numbered in a retromde order to the 
5th, where the nones begin; and these 
are numbered after tbt same manner to 
the first of the month, which is the ca- 
lends of April. 

CALENDULA, in botany, the imbv- 
goid, a genus of. the Syngeneaia Polyga* 
mia Necessaria class and order. Natural 
order of Compositae« Coiymbiferx, Jus* 
sieu : receptacle naked, flat ; calyx ma- 
ny-leaved, nearly equal; seeds of the 
chsk membranaceous. According' to Mar- 
tyn there are fourteen species, but Gme* 
Im enumerates twenty-five. The flowers 
are commonly solitary and terminating. 
Many of the species sre herbaceous^ and 
natives of the Cape of Good Hope. Of 
the garden marigold there are the follow- 
ing varieties, nx. The sinrle. The com- 
mon double flowering, 'uie largest very 
double flowering. The double lemon-co- 
loured, and the greater and smnller child- 
ing marigold. 

CALENTES, in logic, a sort of syllo- 
gism in the fourth, commonly called gm* 
lenica], figure, wherein the major propo- 
sition is universal and affirmative s and 
the second or minor, as well as the con- 
clusion, universal and negative. 

This is intimated by the letters it is 
composed of, where the A signifies an 
universal affirmative, and the two B's as 
numy universal negatives. Ex.gr, 

CA. Eveiy affliction in this world is 

only for a time. 
lEn. No affliction, which is only for a 

time, ought to disturb us. 
tEs. No affliction ought to disturb us, 

which happens in this world. 

The Aristotelians, not allowing the 
fourth figure of syllogisms, turn tikis word 
into CElAntEs, and make it only an indi- 
rect mood of the fint figure. 
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CALBNTURE, in medicine, a feverish 
dilorder incident to sailors in hot climates ; 
the prindpal symptom of which is, their 
iott^mng the sea to be green fields: 
hence, attempting to walk abroad in these 
iinaginarv places of delight, they are fre- 
quently lost 

CALIBBR, or Calipxb, properly de- 
notes the diameter of any body; thus we 
say, two columns of the same caliber, the 
ci£ber of the bore of a gun, the caliber 
of a bullet, &c. 

Caubsb, coM^oMet, the name of an 
instrument, made either of wood, iron, 
steel, or brass : that used for measuring 
bullets consists of two branches bending 
iawards, with a tongue fixed to one of 
them, and the other graduated in such 
s manner, that if the buUeU be compress- 
ed by the ends of the two branches, and 
the tongue be applied to the graduated 
branch, it will shew the weight of the 
bullet. 

On these rulers are a variety of scales, 
tsbles, proportion^, 8cc. which are reckon- 
ed very useful to gunners. On the best 
caliber compasses we have Uie measure 
of convex and concave dianusters in inches. 
Z The weight of iron shot from given 
diameters. 3. The weight of iron shot 
from given gun bores. 4. The degrees 
of a semi-circle. 5. The proportion of 
troy and avoirdupois weight. 6. The 
proportion of English and French feet 
and pounds. 7. Factors used in circu- 
lar and spherical figures, a Tables of 
the specific mvities and weights of bo- 
dies. 9. Tables of the auantity of pow- 
der necessary for proor and service of 
brsas and iron guns. 10. Rules for com- 
puting the number of shot or shells' in a 
finiabed pile. H- Rules concerning the 
hdl of heavy bodies. 12. Rules for raising 
water and for firing artillery and mortars. 
13. A line of inches. 14. Logarithmic 
scales of numbers, sines, versed sines, 
and tangents. 15. A sectoral line of 
equal parts, or the line of lines. 16. A 
sectoral fine of planes and superficies. 17. 
A sectoral line of solids. 

Caxibkx also signifies an instrument 
used by carpenters, joiners, and brick- 
hien, to see whether their work be well 
squared. 

CALICO, a species of cloth of cotton 
thread, manufactured formerly in the 
East Indies; but now we have in this 
countiy established manufactories which 
eqiul those in the East. It is suid that 
iQ this business, and in the printing of 
aficoes, there are 150,000 persons em- 
Dloved. Cotton, in ita raw state, is im- 



ported into this country, but calicoes 
are prohibited under the severest penal- 
ties. 

C^ico-prnuif^ : the art of cloth- print- 
ing or Calico-printing : in other words, of 
dyeiog in certain colours particular spots 
en the ^oth, or figures impressed on * it, 
while the ground shall be of a different 
colour or entirely white, affords perhaps 
the most direct and obvious illustration 
of the application of these principles. 
The mordant which is principally used 
in this process is the acetate of argil. . It 
is prepared by dissolving SlSt. of alum 
ana 1/j. of acetate of lead in S/6a. of warm 
water. An exchange of the principles of 
these salts takes place : the sulphuric* acid 
of the alum combines with the oxide of 
lead, and the compound thus formed 
being insohible is precipitated, the acetic 
acid remains united with the argil of the 
alum in solution. There are added at 
the same time two ounces of the potash 
of commerce, and two ounces of chalk ; 
the principal use of which appears to be, 
to neutralize the excess of acid that might 
act on the colouring matter, and alter iu 
shade. 

The superiority of this acetote of argil 
as a mordlant to the cheaper sulphate of 
argil of alum arises principally from iwo 
circumstances, — from the affinity between 
its principles being weaker, in conse- 
quence or which the argil more easily se- 
parates from the acid, and unites with 
the cloth and the colouring matter : and 
2dly, from the acetic acid disengaged in 
the process not acting with the same 
force on the colouring matter as the sul- 
phuric acid would do. The acetate being 
also very soluble, and having little ten- 
dency to crystallize, can be more equally 
mixed and applied. The discovery of 
this mordant, so essential in the art of 
calico-printing, was altogether accidental, 
or rather empirical. The recipes of the 
calico'printers were at one time very 
complicated : different articles wereffrom 
time to time omitted or changed, until at 
length the simple mixture of alum and 
acetate of lead was found to answer as a 
mordant, equally with compositii >ns more 
complicated ; and even after its discovery, 
its operation for a time was far from be- 
ing understood by the artist The mor- 
dant thus prepared is thickened with 
gum or starch ; o^ in this country, within 
these few years, with the mucilage pre- 
pared from lichens scalded and boiled 
with a little potash. It is applied by 
wooden blocks, or stamps, to the parts 
of the cloth on which the figures cut m 
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the itftmp are fleatgned to be iropreased, 
or by a pencil, if more delicate line.« are 
to be traced. The cloth is afterwards 
dried thorouf^ly, is washed in warm 
water to remove the mucilage and the 
superftuous mordant, and is thei^dipped 
in the dye colour, supposed to •be an 
infusion of madder : the whole is dyed, 
but the parts which have been impreg- 
nated with the mordant receive a brighter 
colour than the part which has not : the 
colour too of tlie former is permanent, 
while ^hat of the latter is fugitive. It is 
discharged by subsequent boiling with 
substances having a weak attraction to 
the colouring matter, principally with 
bran, and by exposure on the field, re- 
peating these alternately. The ground 
of the cloth is thus at lengtl^ rendered 
white, while the colours of the parts 
on which the mordant has been impress- 
ed, representing of course the design on 
the stamp, remain with httle or no alter- 
ation. 

Sometimes, after the whole cloth has 
been permanently dyed, by having been 
impregnated with the mordant, the colour 
is discharged from certain parts, by 
stamping these with a weak acid liquor : 
after bein^ washed, these are again 
stamped, either with the same or with a 
different mordant, and dyed with differ- 
ent materials; and thus the most diffi- 
cult kind of eloth printing is effected, 
where the g^und is coloured, and at the 
same time impresse<l with a design in 
different colours. By combining these 
methods too, and by dexterously applying 
to different parts of the cloth different 
mordants, by stamps adapted to each 
other, so as to form a regular design, 
different colours are impressed, either on 
a white or coloured ground. 

CALK, a genus of minerals, whkh is 
divided into twenty species. 1. Rock- 
milk, denominated, by Werner, herg- 
milch. 2. Chalk, denominated kreide, 
or orlta alba: external characters: co- 
lour white : occurs massive dis8eminate<l, 
and as a crust covering flint; fragments 
indeterminately angfular, blunt edged; 
opac^ue; soils; writes; easily frangible; 
specific gravity according to Kirwan 3.3, 
but bishop Watson takes it at 2.6 ; van 
oils specimens will no doubt account for 
this and other differences of the same 
kind. It effervesces strongly with acids, 
and is found to consist almost entirely 
of lime and carbonic acid. It constitutes 
a peculiar kind of formation; contains nu- 
merous flinty petrifactions ; and is even 
remarkable for being the most general 



repository of flint. It is found chiefly on 
sea-coiksts, as at Calais and Dover, and 
several of the Danish mUnds in the Bal- 
tic, as liugen and Zealand : it occurs also 
in Poland; and several great tracis of 
country in the south of England are com- 
posed of it. In some parts of Kent m 
chalk pit is no con emptible eHtatCy pro- 
ducing from one to five hundred per 
annum and upwards. In the manufac- 
tures it is used for polishing and cleansing 
metals, glass, &c. .and when burnt into 
lime, it is of great importance in build* 
ing. 3. Lime-stone ; denominated kalk- 
stein, which is divided into four sub- 
species, i»x. compact-limestone ; fhliated 
lime-stone ; fibrous limestone ; peastone. 
The first is of a greyish colour, com- 
posed chiefly %f lime .tnd ciirbonic acid, 
with small portions of iron, alumina, and 
inflammable matter; and is found in the 
sandstone and coal formations of Saxony, 
Bohemia, Bavaria, Sweden, Fiance, Eng- 
land, Scotland, &c. It is used as mor- 
tar, when deprived of its carbonic acid, 
and in this state also it is employed in 
tlie manufacture of soap, in tanning, and 
other processes. It is hkewise used a^ 
a flux, in the reduction of such ores as 
are difficultly fusible, by means of its 
silica and alumina. The Florentine arbo- 
rescent marble, a variety of this species, 
is, according to Jameson, very valuable 
for the purpoaes of ornament ; and the 
lime stone of Pappenheim serves for par- 
ing, grave-stones, and sometimes for po- 
lishing pbte-glass. Of the foliated lime- 
stone, the granular is the most important 
variety : this is purer than common lime- 
stone, is found peculiarly beautiful at 
Carrava in Italy, where ^t is quarried, 
and from thence disiributed over Europe, 
for the purposes of statuary. The white 
marble of Paros has been long celebrated 
for its fitness for sculpture, and other 
useful purposes. Calc-spar is another 
variety, of which many of its most beau, 
tiful and rare crystallizations are fbund 
in Derbyshire, in Ireland, and many parts 
of the continent. The fibrous limestone 
occurs only in stnall veins : the satin spar 
of Derbyshire belonf^ to this kind. The 
calc-sinter is a variety of the fibrous 
limestone, of which there is a strikin|^ 
instance in the grotto of Anteparos: 
when it occurs in large masses, it is 
used by the statuary for many of the- pur- 
poses of marble. The alabaster of the 
ancients is calk-sinter. It was brought 
from Arabia in consiflerable quantities, 
and used principally for the drapery of 
marble statues. Peastone is foand in 
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gRit maates in the vicinity of the hot 
nriogs at Carlesbad in Boiiemia. Parti- 
cles of sand appear to be raised in the - 
vater by means of air-bubblcs, and be- 
come covered with calcareous carih^ 
which is deposited around them in lamel- 
hr cohcretions of the size of a pea ; 
hence the name. 4. Schaura earth, or 
filming earth, found in the neighbour- 
hood of Gera, in the -forest of rhurin- 
gia ; also in the north of Ireland : it is 
called by Werner Schaumerde, and is 
thought by him to be nearly allied to 
slate spar, which is another species, com- 

{losed almost entirely of carbonate of 
ime. The remaining species we pass 

orer as of l^ss interest 
CALKING, any kind of roifitary draw- 

ing upon paper, &c. It is performed by 
covering the backside of the drawing with 
1 black or red colour, and fixing the side 
so covered upon a piece of paper, waxed 
plate, &c. This being done, every line 
10 the drawing is to be traced over with a 
point, by which means all the outlines will 
be transferred to the paper or plate, &c. 
CALL^ among fowlers, means the noise 
or cry of a bird, especially to its young, 
or its mate in coupling time. 

The call of a bird, says the honourable 
Daines Barrington, is that sound which it 
is able to make when about a month old : 
it is, he saysy in most instances, a repe- 
tition of one and the same note, is retained 
by the bird as long as it lives, and is 
common, generally, both to the cock and 
hen. One method of catching partridges 
is, by the natural call of a hen trained 
for the purpose, which drawing the cocks 
to hefy gives opportunity for entangling 
them In a net. 

Cauls are also a sort of artificial pipes, 
made to catch seversl sorts of birds, by 
imitatinjg their notes. DifTtrent birds re- 
quire different sorts of artificial calls; but 
they are most of them composed of a pipe 
orreedywith a little leathern bag or purse, 
somewhat in form of a bellows, which, by 
the motion given thereto, yields a noise 
like that of the species of bird to be taken. 
The call for partridges is formed like a 
boat, bored through, and fitted with a 
pipe or swan's quil^ &c. to be blown 
with the mouth, to make the noise of the 
ccck partridge, which is very different 
from the <^1 of the hen. Calls for 
quails, &c. are made of a leathern purse, 
in shape like a pear, stuffed vrith horse 
hair, and fitted at the end with the bone 
of a cat's, hare's, or coney's leg, form- 
ed like a flageolet : they are played by 
tqaeezlog the parte in the palm of the 



hand, at the sane time striking on the 
flageolet part widi the thumb, to coun- 
terfeit the call of the hen quail. 

Caul, in sea-Unguage, a sort uf whistle 
or pipe, of silver or brass, used by the 
boatswain and his males to summon the 
sailors to their duty, and direct them in 
their several employments. It is sound- 
ed to various strains, adapted to the dif. 
ferent exercises, a» hoisting, heaving. Sic, 
and the piping of it serves the same pur- 
poses among sailors as the beat of the 
drum among soldiers. 

Call of the bowe, in a parliamentaiy 
sense, has been sometimes practised, to 
discover whether there be any iuthe house 
not returned by the clerk of the crown ; 
but more frequently to discover what 
members are absent without leave of the 
house, or just cause. In the former case, 
the names of the members bein^ called 
over, every person answers to his name, 
and departs out of the house, in the order 
wherein he is called. In the latter, each 
I>erBon stands up uncovered at the men- 
tion of his name. 

CALLA, in botany, a genus of the Gv- 
nandria Poly and ria cUiss and order. Na- 
tural order of Piperitae. Aroideae, Jussieu. 
E^ential character : spathe flat ; si^udix 
covered with floscules; calyx and petals 
none; berries many. seeded. There are 
four species, of which C. xthlopica, Ethi- 
opian cajla, is a plant which grows natu- 
rally at the Cape, but has long been an 
inhabitant in the English gardens. 

CALUCAUPA, in botany, a genus of 
the Tetrandria Monogynia class and or- 
der. Natural order of Dumosae. Vitices, 
Jussieu. Essential character : calyx four 
cleft; corolla four cleft ; ben*}' four seed- 
ed. There are seven species, of which 
C. Americana, American callicarpa, is a 
shrub from four to six feet in height ; 
calyx cylindric; corolla funnel form; 
germ superior. Native of North Ameri- 
ca; also of Cochinchina, which shows the 
impropriety of the trivial name. 

CALLIGONUM, in botan}^, a genus of 
the Dodecandria Tetragynia class and 
order. Natural order of Holoracear. Poly- 
goneae, Jussieu. Essential character : ca- 
lyx five>parted ; corolla none ; filaments 
about sixteen, slightly united at the base ; 
germ superior, four-sided; nut one- celled, 
with a crust that has several wings, or 
many bristles. There are three species. 
l*he first is a native of America, the se- 
cond of Egypt and Barbary, and the third 
of Cochinchina. 

CALLIONYMUS, in natural history, 
dragonet, a genus of fishes of the order 
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JuguUret. Generic chtneter ^ eyes ret- 
tical, approziimtted ; gill-coven shut, with 
a small aperture on each side the neck : 
gill-memhnuie six-rayed; body naked; 
▼emral fins verv remote. There are 
seven species, of which we shall notice 
C. lyra, or gemmeous dragonet, so called 
from the peculiar form of its first dorsal 
fin, the shape of which bears a &ncied 
resemblance to thai of an ancient lyre or 
harp. It is a native of the Mediterrane- 
an and Northern Seas, and measures 
•bout 13 inches in length. Like most 
other fishes, the dragonet varies slightly 
in colour in different individuals, and at 
diff*crenl reasons of the year. Mr. Pen- 
nant deM^ribes the pupils of the eyes to 
be of a rich stapphirine blue ; the indes 
fine fiery carbuncle; the pectoral fins 
light brown; the side-line straight; the 
colours of the fi.sh yellow, blue, and white, 
making a beautiful appearance when 
fresh taken. 1'hc blue is of inexpressi- 
ble s]))endor ; tiie richest caerulean, glow- 
ing wiih a gemmeous brilliancy ; the 
throat black. C. dracuncuhis, or sordid 
dragonet, is nearly allied to the preceding; 
a native of the .Mediterranean and North- 
em Seas ; both are numbered with the 
edible fishes, and are supposed to live 
princip.«lly on worms and sea-insecls. 

CAIXISIA, in botany, a genus of the 
Triandria Monogynia class and order. 
Natural order of Ensatx. Junci, Jussieu. 
Essential character : calyx three-leaved ; 
peuls three ; anthers double ; capsule 
two-celled. There is but one species, vix. 
C. repens, creeping CHllisia. It is a na- 
tive of the West Indies, in low, moist, 
shady places. Here it flowers in June 
and July. 

CALLITRICHB, in boUny, a genus of 
the Monandria Dt^nia. Natural order 
of Holoracex. Naiades, Jussieu. Essen- 
tia) character : calyx none ; petals two ; 
capsule two celled, fourseeded<f There 
are two species, t»s. C. vema, vernal siar- 
wort, or star headed water-chickweed ; 
and C. autumnalis, autumnal star-wort. 
These are very common in ditches and 
standiu)^ water, and are soihetiroesso thick- 
ly matted together, that one may walk 
upon them without sinking. 

CALLUS, or Callositt, in a general 
sense, any cutaneous, corneous, or osseous 
hardness, whether natural or preternatu- 
ral : but most frequently it means the cal- 
lus generated abotit the edges of a frac- 
ture, provided by nature to preserve the 
fractured bones, or divitied parts, in 
the situation in which they are replaced 
by the surgeon. 



CALM, in sea-language, is wbeD there 
is no wind stirring. 

That tract of sea to the northward of 
the eouator, between 4^ and 10" of lati- 
tude, lying between the meridianaof Cape 
Verd and of the easternmost ishnd of 
that name, seems to be a place condemned 
to perpetual cahAs, the winds that do 
exist being only some sudden uncertain 
gusts, of very small continuance, and less 
extent. The Atlantic Ocean, near the 
equator, is very much subject, nay, al- 
ways attended wtth these calma. 

A long calm is oflen more fiital to a ship 
than the severest tempest, for, if tight and 
in good condition, she may ^tain the 
latter withqpt much injury, whereas, in a 
long calm, the provision and water may 
be entirely consumed, without any oppor- 
tunity of obtaining a fresh supply. Calms 
are never so great on the ocean as on the 
Mediterranean, becauae the flowing and 
ebbing of the former keep the water in 
continual agiiation, even where there ia 
no wind ; whereas, there being no tides in 
the latter, the calm is sometimes so dead« 
that the surface of the water is as clear as 
a loooking-giass ; but such calms are 
generally the presages of an approachin|f 
storm. On the coast about Smyrna, a 
long calm is said to be prognostic of ao 
earthqu.ike. 

CALODENDRU.M, in boUnv, a genus 
of the Peiitandria Monogynia cuu» and or- 
der. Essential character : corolla spread- 
ing, five-petalled ; nectary five-leaved; 
capsule firve-celled. There is but one 
species, vix. C. capense, which is an ever- 
green. Flowers m terminating paniclm, 
or opposite one flowered peduncles. Na- 
tive of the Cape. 

CALOMEL, in the materia medics, s 
name given to mercurius dulds. See 
Mkrcdht. 

CALOPHTLLUM, in botany, a genus 
of the Polyandria Monogynia class and 
order. Essential character : calyx four- 
leaved, coloured; corolla four-petalled ; 
drupe globular. The^ are two species ; 
vix. C. inophyllum and C. calaba, both 
natives of the East and West Indies. 
They are both lofty trees, ninety feet in 
height, and twelve in thickness : leaves 
like those of the wftter lilv. In Java they 
plant these trees about their houses, for 
the elegance of the shade and the sweet- 
ness of the flowers. 

CALOPUS, in natural history, a g^nus 
of insects of the order Coleoptera. Ge- 
neric character : antenns filiform ; four 
feelers, the fore ones clavate, the hind 
ones filiform; thorax gibbous; shells li- 
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near. There we three ap«ci«»; vix. the 
serraticoinisy bispicornis^ and pyg^xus. 

CALORIC, in chemistry, a word used 
to signify that subsrance or property, by 
which the phenomena of beat are pro- 
duced. Concerning the nature of caloric 
there are two opinions, which have divid- 
ed philosophers ever since they turned 
their attention to the subject Sonne sup- 
pose, that caJoric, like gravity, is merely 
a property of matter, ajiid that it consists 
inapecaliar vibration of its particles; 
others, on the contrary, think that it is a 
distinct substance. Each of these opinions 
has been supported by the g^reatest phi- 
losophers : and till lately the obscurity 
oftbe subject has been such, that both 
sides have been able to produce exceed- 
ingly plausible and forcible arguments. 
The reeent improvemeDtSy however, in 
this branch of chemistry, have gradually 
rendered the hitter opinion much more 
probable than the former : and a recent 
discoveiy made by Dr. Herschell, has at 
last nearly put an end to the dispute, by 
demonstrating that caloric is not a pro- 
perty, but a peculiar substance ; or at 
least that we have the same reason for 
considering it to be a substance, as we 
have for believing that light is material, 
pr. Herschell had been employed in mak- 
ing observations on the sun, by means of 
telescopes. To prevent the inconve- 
nience arising from the heat, be used co- 
loored glasses : but these glasses, when 
they were deep enough coloured to in- 
tercept the light, very soon cracked, and 
broke in pieces. This circumstance in- 
duced htm to examine the heating power 
of the different coloured rays. Be made 
each of them in its turn fall upon the 
bulb of a thermometer, near which two 
other thermomet era were placed, to serve 
is a standard. The number of degrees 
which the thermometer exposed to the 
Qobured ray rose above the other two 
thermometers indicated the beating pow- 
er of that ray. He found that the most 
K&angible rays have the least heating 
power, and that the beating power gra- 
doally increases as the refrangibility di- 
minishes. The violet ray therefore haa 
the smalleat heating power, and the red 
ray the greatest. Dr Hersehel found, 
that the heating power of the violet, 
green, and red rays, are to each other as 
^he followiog numbers : 



Violet , 
Green . 
Red . 



16 

22.4 
55. 



It struck I>r. Henchel as remarkable^ 

voL.ni. 



that the illuminating power and the heat* 
iiig power of the rays follow such differ- 
ent laws. The first exists in greatest 
perfection in the middle of the spectrum* 
and diminishes as we approach either ex* 
tr«mity ; but the second increases con* 
stantly from the violet end, and is greatest 
at the red end. This led him to suspect, 
that perhaps the heating power does not 
stop at the end of the visible spectrumt 
but is continued beyond it. He placeii 
the thermometer completely beyond the 
boundary of the red ray, but Mill in the 
line of the spectrum, and it rose still 
higher than it had done when exposed to 
the red ray. On sliifting the thermomo« 
ter sti 11 farther,it continued to rise, and Um 
rise did not reach its maximum till the 
thermometer was half an inch beyond 
the utmost extremity of the red n^« 
When shifted still farther, it sunk a little, 
but the power of heating was sensible a4 
the distance of 1^ inch from the red ray. 
These important experiments have been 
lately repeated and fully confirmed by Si« 
Henry Englefield, in the presence of 
some very good judges. 

From these it follows,- that there ara 
rays emitted from the sun which produce 
heat, but have not the power or illumi* 
naling; and that these are the raya 
which produce the greatest quantity qS 
heat. Consequently caloric is emitted 
from the sun in rays, and the rays of ca- 
loric are not the same with the rays of 
liirht. On examining the other extremitji 
of the spectrum. Dr. Hersehel ascertain- 
ed that no rays of caloric, can be traced 
beyond the violet ray. He had found* 
however, that all the coloured rays of the 
spectrum have the power of heating; it 
nay be questioned, therefore, whethey 
there be any rays which do not warm. 
I'he coloured rays must either have the 
property of exciting heat as rays of ligh^ 
or they must derive that property from e 
mixture of rays of caloric. If the first of 
these suppositions were true, light ought 
to excite heat in all cases; but it hat 
been long known to philosophers, thai 
the light of the moon does not produce 
the least sensible heat, even when con- 
centrated so strongly as to surpass in 
point of illumination the brightest can- 
dles or lamps, and yet these produce a 
very sensible heat. Here then are rays o€ 
light which do not produce heat : rays, 
too^ composed of all the seven prismatie 
coloured rays. We must conclude from 
this well known fact, that rays of light do 
not excite heat; and consequently that 
the celoured rays from the sim and cohi- 
bttstibk bodies, since they excite heat. 
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moat consist of a mixture of rays of light 
and rays of caloric. That this is the case was 
demonstrated long ago by Dr. Hooke, 
and afterwards by Scheele, who separat- 
ed the two species from each other by a 
Tery simple method. If a glass mirror be 
held before a fire, it reflects the rays of 
light, but not the rays of caloric ;^a me- 
taUic mirror, on the other hand, reflecU 
both. The ^lass mirror becomes hot ; the 
metallic mirror does not alter its tem- 
perature. If a plate of glass be suddenly 
mteiposed between a glowine fire and 
the race, it intercepts completely the 
warming power of the fire, without caus- 
ing any sensible diminution of its brillian- 
cy ; consequently it intercepts the rays 
of caloric, but allows the rays of light to 
yaaa. If the glass be allowed to remun 
in its station till its temperature has 
reached its maximum, in that situation it 
ceases to intercept the rays of caloric, but 
SkUows them to pass as freely as the rays 
cf light. This curious fact, which shews 
us that fflass only intercepts the rays of 
caloric tul it be saturated with them, was 
discorered by Dr. Robinson. These facts 
are sufficient to convince us, that the rays 
of light and of caloric are different, and 
that the coloured rays derive their heat- 
ing power from the rays of caloric which 
they contain. Thus it appears that solar 
light is composed of three sets of rays, 
the colovific, the calorific, and the deoxi- 
dizing. The rays of caloric are refract- 
ed by transparent bodies just as the rays 
of lip^bt. We see, too, that, like the rays 
of light, they differ in their refrangibiii- 
ty ; uat some of them are as refrangible 
as the violet rays ; but Ihat the ereater 
number of them are less refrangible than 
the red rays. Whether they are trans- 
mitted through all transparent bodies has 
not been ascertained ; neither has the 
difference of their reflection in different 
mediums been examined. We are cer- 
tain, however, that they are transmitted 
and refracted by all transparent bodies 
which have been employed as burning- 
glasses. Dr. HerBcheU has also proved, by 
experiment, that it is not only the caloric 
emitted by the sun which is refrangible, 
but likewise the rays emitted by com- 
mon fires, by candles, by hot iron, and 
even by hot water. The rays of caloric 
are reflected by polished surfaces in the 
same manner as the rays of light. This 
was lately proved by Herschel : but it 
had been demonstrated long before by 
Scheele, who had even ascertained that 
the angle of their reflection is equal to 
the angle of their incidence. M. Pictet 
«lso had made a set of yery ingenious 



experiments on this subjeet, about the 
year 1790, which led to the same con- 
clusion. 

All the phenomena concur to skew, 
that the ravs of caloric move with a veiy 
conbiderable velocity, though the rate 
has not been ascertained in a satisfactory 
manner. Some experiments of Mr. Leslie 
would lead us to conclude, that they move 
with the same velocity as sound. The 
following experiment of M. Pictet indi- 
cates a very considerable velocity. He 
placed two concave mirrors at the dis- 
tance of 69 feet from each other ; the one 
of tin, the other of plaster ffil^ and 18 
inches in cUameter. In to the focus of this 
last mirror he put an air thermometer, 
and a hot bullet of iron into that of the 
other. A few inches fix>m the face of the 
tin mirror there was placed a thick screen, 
which was removed as soon as the ballet 
reached the focus. The thermometer 
rose the instant the screen was removed 
without any perceptible interval, conse- 
quently the time which caloric Uikes in 
moving 69 feet is too minute to be mea- 
sured. The velocity of caloric, if it is 
equal to that of light, wonld prove dut 
its particles must be equally minute. 
Therefore, neither the addition of caloric, 
nor its abstraction, can sensibly affect the 
weight of bodies. 

Caloric agreefe with light in another pro- 
perty no less peculiar : its particles arc 
never found cohering together in masses; 
and whenever they are forcibly accumu- 
lated, they fly off* in all directions, and se- 
parate from each other with inconceiv- 
able rapidity. This property necessarily 
supposes the existence of a mutual repul- 
mon between the particles of caloric 
Thus it appears that caloric and light re- 
semble each other in a great number of 
properties. Both are emitted from the 
sun in rays, with the velocity of 200,000 
miles in a second; both of them are re- 
fracted by transparent bodies, and re- 
flected by polished surfaces ; both of 
them consist of particles wiiich mutually 
repel each other, and which produced no 
sensible effect upon the weight of other 
bodies. They differ, however, in this 
particular: light produces in us the sen- 
sation of vision; caloric, on the contrary, 
the sensation of heat. Upon the whole, 
we are authorized, by the above atatement 
of facts, to conclude, that the solar light 
is composed of three distinct substances, 
in some measure separable by the prism, 
on account of the difference of their re- 
frangibility. The colorific rays are the 
least refrangible, the deoxidizing rays 
are most refrangible, and the calorinc 
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m powesB Skmeui def^e of refr^ngi- 
bilit^. Hence the rays in the middle of 
the spectnun have the greateitiUuminat- 
iBg power; those beyond the red end 
the neatest heating power; and those be- 
jood the violet end the greatest deoxi- 
dizing power : and the heating power on 
the one hand, and the deoxicfizmg pow- 
er on the other, gradually increase, as 
we af^roach that end of the spectrum 
where the maximum of each is concen- 
trated. These different bodies resemble 
each other in so many particulars, that 
the same reasoning respecting refVangi- 
bility, reflexibility, &c. may be applied 
to sU ; but they produce different effects 
npon those bodies on which they act. 
Little progress has yet been made in the 
inTestigation of these effects; but we 
may look forward to this subject as likely 
to correct many vague and unmeaning 
opinions, which are at present in vogue 
among chemists. ' 

From this account of the nature of ca- 
loric we learn, that it is capable, like 
fight, of radiating in all directions from 
the surfaces of bodies ; and that when 
thus radiated, it moves with a very con- 
siderable velocity. Like li^ht, too, it is 
liable to be absorbed when it impinges 
against the surges of bodies. When it 
has thus entered, it is capable of making 
its way through all bodies ; but its mo- 
tioD in this case is comparatively slow. 
Heat then moves at two very different 
rate& 1. It escapes from the surfaces of 
hodies. 2. It is conducted, or passes 
through bodies. 

When bodies artificially heated are ex- 
posed to the open air, they immediately 
begin to emit heat, and continue to do so 
tin they become nearly of the tempera- 
ture ^ the surrounding atmosphere. 
That different substances, when placed in 
this situation, cool down with very dif- 
ferent degrees of rapidity, could not 
have escaped the most careless observer; 
bat the mfluence of the sur&ce of the 
hot body in accelerating or retarding the 
cooHng^ process, was not suspected till 
lately. Fortius cuVious and important 
part of the doctrine of heat, we are in- 
debted to the sagacity of Hn Leslie, who 
has already brought it to a great degree 
of perfection. To whose work we refer 
the philosophical reader for mudi useful 
and highly interesting matter. 

Although caloric is mcapable of moving 
in ravs through solid bodies, yet it is 
well known that aU bodies whatever are 
pervious to it. Through solids, then, it 
must pass in a different manner. In ge- 
aenJ, its passage through them is re< 



markably slow. Thus, if we put the en4 
of a bar of iron, 20 inches long, into a 
common fire, while a thermometer is at- 
tached to the other extremity, four mi- 
nutes elapse before the tbeimometer.be- 
^nsto ascend, and 15 minutes by the 
time it has risen 15^. In this case, the 
caloric takes four minutes to pass through 
a bar of iron 20 inches in length. Whea 
caloric passes in this slow manner, it is 
said to be conducted throuffh bodies. It 
is in this manner alone that it passes 
through non-elastic bodies; and though 
it often moves by radiation through elas- 
tic media, yet we shall find that it is ca- 
pable of being conducted throu^hthem 
likewise. As the velocity of calonc,wheii 
It is conducted through bodies, is greatly 
retarded, it is clear that it does not move 
through them without restraint. It must 
be detained for some time by the parti- 
cles of the conducting body, and conse- 
quently must be attracted by them.— 
Hence it follows, that there is an affinity 
or attraction between caloric and every 
conductor. It is in consequence of thia 
affinity that it is conducted through the 
body. 

Bodies then condtftt caloric in conse- 
quence of their affinity for it, and the pro- 
perty which they have of combining in- 
definitely with additional doses of it. 
Hence the reason of the slowness of the 
process, or, which is the same thing, of 
the long time necessary to heat or t6 
cool a body. The process consists in an 
almost infinite number of repeated com- 
positions and decompositions. We see» 
too, that when heat is applied to one ex- 
tremity of a body, the temperature of 
the strata of that body must diminish 
equably, according to their distance fronk 
the source of heat Every person must 
have observed that this is always the case; 
If, for instance, we pass our hand alon^ 
an iron rod, one end of which is held in 
the fire, we shall perceive its tempera- 
ture graduallv diminishing from the end 
in the fire, which is hottest, to the other 
extremity, which is coldest Hence the 
measure of the heat transmitted must al- 
ways be proportional to the excess of 
temperature communicated to that side 
of the conductor which is nearest the 
source of heat The passage of caloric 
through a body by its conducting power 
must have a limit ; and that limit depends 
upon the numberof doses of caloric,with 
which the stratum of the body nearest 
the source of heat is capable of combin-^ 
ing. If the length of a body be so great, 
that the strau of which it is composed 
exceed th^ uvuober of doses of calorio 
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•Hth which a ftratum ia capable of com. 
billing^, it is clear that caloric cannot poa- 
aibly be conducted throup^h the body ; 
that 18 to say, the strata farthest disUnt 
£roin the source of heat cannot receive 
•ny increase of temperature. This limit 
depends, in all cases, upon the quantity 
0f caloric with which a body is capable 
of combining before it changes its state. 
All bodies* as far as we know at present, 
jve capable of combining indefinitely with 
caloric ; but the greater number, after 
Ae au ^'tion of a certain number of doses, 
change wicir state. I'hus ice, after com- 
bining with a certain quantity of caloric, 
is changed into water, which is convert- 
ed in its turn to steam, by the addition of 
mon* caloric. Metals, also, when heated 
to a certain degree, melt, are volatilized, 
and oxydated; wood and most other com- 
bustibles catch fire, and are dissipated. 
As to the rate at which bodies conduct 
caloric, that depends upon the specific 
nature of each particular body, the best 
conductors contlucting most rapidly, and 
to the greatest distance. When bodies 
ftre arranged into sets, we may lay it 
down as a general rule, that the densest 
aet conduct at the greatest rate. Thus 
the metals conduct at a greater rate than 
any other bodies. But in considering 
the individuals of a set, it is not always 
the densest that conducts best : as bo> 
dieft conduct caloric in consequence of 
their affinity for it,and as all bodies have 
an affinity for caloric, it follows as a con- 
sequence, thai all bodies must be con- 
ductors, unless their conducting power 
be counteracted by some other pro- 
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1 Bolids ape conductors ; because all 
aolids are capable <^ combining with va- 
nous doses of caloric before they change 
their state. This is the case in a very re- 
markable degree with all earthy and 
•tony bodies : it is the oase also with me- 
tals, with vegfetables, and with animal 
matters. This, however, must be under- 
stood with certain limitations. All bo- 
dies are indeed conductors; but they are 
not conductors in all situations. Most so- 
lids are conductors at the common tem- 
Eerature of the atmosphere ; but when 
eated to the temperature at which they 
change their state, they are no longer 
conductors. Thus, at the temperature 
of 60°, sulphur is a conductor; but when 
heated to 214°, or the point at which it 
melts or is volatilized, it is no longer a 
conductor. In the same manner ice con- 
ducts caloric when at the temperature of 
SO°y or any other degree beloW the freez- 
bg pomt; but ice at 32° is not ia conduc- 



tor, because the addition ofcalonc OMaei | 
it to change its state. 

With respect to liquids and gsaeoosbo* , 
dies, it wou Id appear at first sight that ! 
thev also are all conductors ; for thej can ' 
be heated as well as solids, and heated i 
too considerably without sensibly change- | 
ing their state. But fluids differ from 
solids in one essential particular: their I 
particles are at full liberty to more 
among themelves, and they obey the i 
smallest impulse ; while the particles of 
solids, from the veiy nature of these bo- 
dies, are fixed and stationary. One of ! 
the changes which caloric produces on 
bodies is expansion, or increase of bulk ; 
and this increase is attended with a prO' 
portional diminution of specific gravity. 
Therefore, whenever caloric combines 
with a stratum of particles, the whde 
stratum becomes specifically lighter than 
the other particles. This produces no 
change of situation in solids; but in fluids, 
if the heated stratum happens to be be- 
low the other strata, it is pressed up- 
wards by them, and being at liberty to 
move, it changes its place, and is buoy- 
ed up to the surface of the fluid. In 
fluids, then, it makes a very rreat dif- 
ference to what part of the body the 
source of heat is applied. If it be applied 
to the highest stratum of all, or to the 
surface of the liquid, the caloric can only 
make its way downwards, as through so- 
lids,by the conducting power of the fluids 
but if it be applied to the lowest stratum, 
it makes its way upwards, independently 
of that conducting power, in consequence 
of the fluidity of the body, and the ex- 

}>ansion of the heated particles. The 
owest stratum, as soon as it combines 
with a dose of caloric, becomes specifical- 
ly lighter and aseends. New particles 
approach the source of heat, combine 
with caloric in their turn, and are disphc- 
ed. In this manner all the particles 
come, one after another, to the source of 
heat ; of course the whole of them are 
heated in a very short time, and the ca- 
loric is carried almost at once to much 
greater distances in fluids than in any so- 
lid whatever. Fluids, therefore, have the 
K-operty of Carrying or transporting cm- 
ric ; in consequence of which they ac- 
quire heat independently altogether of 
any conducting power. 

If we take a bar of iron and a piece 
of stone of equal dimensions, and put- 
ting one end of each into the fire, apply 
either thermometers or our hands to the 
other, we shall find the extremity of the 
iron sensibly hot long before that of the 
stone. Calorie^ thernoi€» is not conduat- 
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ed diroagh all bodies with the same ce- 
lerity and ease. Those that allow it to 
pan' with facility are called good con- 
dactors; those throurh which it passes 
with difficulty are called bad conductors. 

Metals are the best conductors of calo- 
ric of all the solids hitherto tried. The 
conducting powers of all, however, are 
Bot equal Dr. Ingenhousz procured 
cylinders of several metals exactly of the 
same size, and having coated them with 
wax, he plunged their ends into hot water, 
and judged of the conducting power of 
each by the length of wax-coating melt- 
ed. From these experiments he conclud- 
ed, that the conducting power of the 
metals which be examined were in the 
following order : 

Silver, 

Gold, 

gP"' } nearly equal 
PUtinum,'S 

"' Vmuch inferior to the others. 



Steel. r 



Lead, J 

Next to metals, stones seem to be the 
best conductors ; but this property varies 
considerably in different stones. Bricks 
are much worse conductors tfian most 
stones. 

Glass seems not to differ much from 
stones in its conducting power : like 
them, it is a bad conductor. This is the 
reason that it is so apt to crack on being 
suddenly heated or cooled. One part of 
it, receiving o«- parting with its caloric be- 
fore the rest, expands or contracts, and 
destroys the cohesion. Next to these 
some dried woods. 

Charcoal is also a bad c<Miductor ; ac 
cording to the experiments of Morveau, 
its conducting p6wer is to that of fine 
iaiid :: 2 : 3. Feathers, silk, wool, and 
bilr, are still worse conductors than any 
of the substances yet mentioned. This is 
the reason that they answer well for arti- 
cles of clothing. They do not allow the 
heat of the body to be carried off by the 
cold external air. Count Rumfbrd has 
toide a veiT ingenious set of experiments 
00 the conductini^power of these substan- 
ces. He ascertained that their conduct- 
ing power is inversely as the fineness of 
their texture. 

Havine in the preceding sections con- 
•dered the nature of calonc» the manner 
vhich it moves through other bodies and 
1 4istt9>utea itself among them, let us now 
: examine, in the next place, the effects 
vfaich it produces on other bodies, either 
9y entenng into them or sepanting from 



them. The effects which caloric produces 
on bodies may be arranged under three 
heads; namely, changes in bulk; changes 
in state ; and changes in combination. 

It may be laid down as a general rule, 
to which there is no known exception, 
that every addition or abstraction of calo- 
ric makes a corresponding change in the 
bulk of the body wnich has been subject- 
ed to this alteration in the quantity of its 
heat. 

In general the addition of heat increase* 
the bulk of a body, and the abstraction of 
it diminishes its bulk ; but this is not uni* 
formly the case, though the exceptions 
are not numerous. 

Indeed, these exceptions are not only 
confined to a very small number of bodies, 
but even in them they do not hold, except 
at certain particular temperatures ; while 
at all other temperatures these bodies 
are increased in bulk when heated, and 
diminished in bulk by being cooled We 
may therefore consider expansion as one 
of the most general effects of heat. It is 
certainly one of the most important, as it 
has furnished us with the means of mea- 
suring all the others. See Ptbombtkb. 

Though all bodies are expanded by 
heat, and contracted by cold, and this 
expansion in the same body is always 
proportional to some function of the 
quantity of caloric added or abstracted, 
yet the absolute expansion or contraction 
has been found to differ exceedingly in 
different bodies. In general, the expan- 
sion of gaseous bodies is greatest of all i 
that of liquids is much smaller ; and that 
of solids the smallest of all. Thus, ICX) 
cubic inches of atmospheric air, by being 
heated from the temperature of 32* to 
that of 212<', are increased to 137.5 cubic 
inches : while the same augmentation of 
temperature only makes 100 cubic inches 
of water assume the bulk of 104.5 cubic 
inches: and 100 cubic inches of iron, 
when heated from 32<» to 212®, assume 
a bulk scarcely exceeding 100.1 cubic 
inches. From this example, we see that 
the expansion of air is more than eight 
times greater than that of water ; and 
the expansion of water about 45 times 
greater than that of iron. See Exfaxt- 

SIOK. 

All substances in nature, as far as we 
are acquainted with them, occur in one 
or other of the three following states; 
namely, the state of solids, of liquids, or 
of elastic fluids or vspours. It has been 
ascertained, that in avast number of cases, 
the same substance is cspable of exist- 
ing successively in each of these states. 
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AU solid bodies, » very small number ex- 
cepted, may be converted into liquids by 
heating^ them sufficiently ; and, on the 
other hand, every liquid, except spirit of 



wine, is convertible into a solid body, by 
exposin£^ it to a sufficient degree of cold. 
All liquid bodies may, b^' heating them, 
be converted into elastic fluids, and a 
great many solids are capable of under- 
going the same change ; and lastly, the 
number of elastic fluids, which b^ cold 
are condensible into liquids or sobda, it 
by no means inconsiderable. These facts 
have led philosophers to form this general 
conclusion, " tliat all bodies, if placed in 
a temperature sufficiently low, would as- 
sume a solid form ; that all solids be- 
come liquids when sufficiently heated; 
and that all liquids, when exposed to a 
certain temperature, assume the form of 
elastic fluids.'* The state of bodies then 
depends upon the temperature in which 
they are placed ; in the lowest tempera- 
tures they are all solid ; in higher tempe- 
ratures they are converted into liquids ; 
and in the highest of all they become 
elastic fluids. The particular tempera- 
tures at which bodies undergo those 
Ganges are exceedingly various, but 
tiiey are always constant for the same 
bodies. Thus we see that heat produces 
changes on the state of bodies, convert- 
ing wem all, first into liquids, and then 
into elastic fluids. 

When solid bodies are converted by 
heat into liquids, the change in some 
cases takes place at once. There is no 
Interval between solidity and liquidity ; 
but in other cases a very gradual change 
may be perceived: the solid becomes 
first soil, and it passes through all the 
degrees of softness, till at last it be- 
comes perfectly fluid. The conversion 
of ice mto water *is an instance of the 
first change : for in that substance there 
is no intervening state between solidity 
and fluidity. The melting of glass, of 
wax, and of tallow, exhibits instances of 
the second kind of change ; for these 
bodies pass through every degree of 
softness before they terminate m per- 
fect fluidity. In eeneral, those solid bo- 
dies which crystallize or assume regular 
prismatic figures, have no intervu be- 
tween solidity and fluidity ; while those 
that do not usually assume such shapes 
have the property of appearing succes- 
nvely in all the intermediate states. 

Cuoric not only increases the bulk of 
bodies, and changes their state from 
solids to liquids^ and from liquids to 
elastic fluids, but its action decomposes 



a great number of bodies altogetheF, 
either into their elements, or it causes 
these elements to combine in a different 
manner. Thus, when ammonia is heated 
to redness, it is resolved into azotic and 
hydrogen gases. Alcohol, by the same 
heat, is converted into carbureted hydro- 
gen and water. 

This decomposition is in many cases 
owing to the diiference between the vo- 
latili^ of the ingredients of a compound. 
Thus, when weak spirits, or a combina- 
tion of alcohol and water, are heated, the 
alcohol separates, because it is more vo- 
latile than the water. In general^ the 
compounds, which are but little or not at 
all affected by heat, are those bodies 
which have been formed by combustion. 
Thus water is not decomposed by any 
heat which can be applied to it ; neither 
are sulphuric, phosphoric, or carbonic 
acids. Almost all the combinations into 
which oxygen enters, without having oc- 
casioned combustion, are decomposable 
by heat This is the ease with nitric 
acid, hyperoxymuriatic acid, and many of 
the metallic oxides. 

All bodies that contun combustibles 
sa component parts are decomposed by 
heat. Perhaps the metallic alloys are 
exceptions to this rule ; at least it is not 
in our power to apply a temperature high 
enough to produce their decomposition, 
except in a few cases. 

when two combustible ing^dients and 
likewise oxygen occur together in bodies, 
they are always very easily decomposed 
by heat This is the case with the 
greater number of animal and vegetable 
substances. 

Having examined the nature, and some 
few of the properties and effects of calo- 
ric, as far as the subject has been hitherto 
investigated, it now only remains for us 
to mention the different methods by 
which caloric may be evolved or made 
sensible, or the different soun:es from 
which it may be obtained. These sour- 
ces may be reduced to five : it radiates 
constantly from, the sun ; it is evolved 
during combustion ; and it is extricated 
in many cases by percussion, friction, and 
mixture. The sources of heat, then, arc, 
the Sujr, Combustiok, Piacussioir, Faic- 
Tioir, Mixture, which see. See also 
Cafacitt. 

CALORIMETER, in chemistiy, an in- 
strument contrived by Lavoisier and La 
Place for measuring the comparative 
quantities of caloric in bodies. 

CALTHA, in botany, a genus of the 
Polyandria Polygynia clsu and order. 
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Natinal order of MultUifiqaae. lUnun- 
culacec, Jusneu. Essential character: 
caljx none; petals five; nectafy none; 
cspsule seventy many-seeded. There 
is but one species ; vis. C. palustris, 
mvsh marigold. This is the first flower 
that announces the spring in Lapland, 
where it h^ns to blow towards the end 
of May. The variety with very double 
flowers is preserved in our gardens for 
its beauty. 

CALTROP, in military affairs, an in- 
strument with four iron points, disposed 
in a triangular form, so that three of them 
are always on the ground, and the fourth 
in the air. They are scattered over the 
ground where the enemy's cavaliy is to 
pass, in order to' embarrass them. 

Caltbop, in botany, the English name 
of the tribuhis of botanists. See Taiau- 

IV8. 

CALVABY, in heraldry, a cross so 
called, because it resembles the cross on 
which our Saviour suffered. It is always 
set upon steps. 

C ALVINISTS, a sect of christians who 
derive their name from John Calvin, an 
eminent reformer, who was bom at ^o- 
gen in Picardy, in the year 1509. He first 
studied the ciril laws, and was afterwards 
made professor of divinity at Geneva, in 
the year 1536. 

The name of Calvinists seems to have 
been given at first to those who embraced 
not merely the doctrine, but the church 
government and discipline established at 
Geneva, and to distinguish them from the 
Lutherans. But since the meeting of the 
synod of Dort, the name has been chiefiy 
applied to those who embrace his leading 
views of the gospel, to distinguish them 
from the Arminians. The leading princi- 
pies taught by Calvin were the same as 
those of Augusitln. The main doctrines, 
by which those who are called after his 
name are distinguished from the Armi- 
nians, «re reduced to five articles ; and 
which, from their being the principal 
points discussed at the synod of Dort, 
have since been denominated the five 
points. These arc, predestination, parti- 
cular redemption, total depravity, effec- 
tual calli^, and the certain perseverance 
of the saints. 

1. They rountain that God hath chosen 
a certain number of the fallen race of 
Adam in Christ, before the foundation of 
the world, unto eternal glory, according 
to his immutable purpobe, and of his free 
^ace and love, without the least fore- 
sigfat of faith, good works, or any condi- 
tions performed by the creature ; and 



that the rest of mankind he wis pleated 
to pass by, and ordain to dishonour and 
wrath for their sins, to the praise of hi^ 
vindictive justice. 

2. They maintain that, though tho 
death of Christ be a most perfect sacri- 
fice and satisfaction for sins, of infinite 
value, abundantly sufficient to expiate 
the sins of the whole world, and though 
on this ground the gospel is to be preach- 
ed to u\ mankind inaiscriminately, yet 
it was the will of God that Christ, by the 
blood of the cross, should efficaciously 
redeem all those, and those only, who 
were from etemitv elected to salvation, 
and given to him by the Father. 

3. They maintain that mankind are 
totally depraved, in consequence of the 
fall of the first man, who being their 
public head, his sin involved the corrup- 
tion of all his posterity ; and which cor- 
ruption extends over the whole soul, and 
renders it unable to turn to God, or to do 
any thing truly {pood, and exposes it to 
his righteous displeasure, both in this 
world and that which is to come. 

4. They maintain that all whom God 
hath predestinated unto life,he is pleased 
in his appointed time effectually to call, 
by his word and spirit, out of that state 
of sin and death, in which they are by 
nature, to grace and salvation by Jesup 
Christ. They admit that the Holy Spirit 
as calling men by the ministry of the gos- 
pel, may be resisted ; and that where 
this is the case, " the fault is not in the 
gospel, nor in Christ offered by the gos- 
pel, nor in God calling by the gospel, 
and also conferring various gifts upon 
them; but in the called themscdves. They 
contend, however, that where men come 
at the divine call, and are converted, it is 
not to be ascribed to themselves, as 
though by their own free-will they made 
themselves to differ, but merely to him 
who delivers them from the power of 
darkness, and translates them into the 
kingdom of his dear Son, and whose re- 
generating influence is certain and effica- 
cious." 

Lastly, they maintain that those whom 
God has effectually called and sanctified 
by his spirit, shall never finally fall from 
a state of grace. They admit that true 
believers may fall, partially, and would 
fall totally and finally, but for the mercy 
and faithfulness of God, who keepeth the 
feet of his saints : also, that he who be- 
stoweth the grace of perseverance be* 
stoweth it by means of reading and hear- 
ing the word, meditation, exhortations^ 
threatenings, and promises: but that 
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none of these thin^ imply the poMibility 
of a believer's tailing from a state of jus- 
tification. 

Some think Calvin, ihoug^h right in the 
' maio, yet carried things too far : these 
are commonly known by the name of 
Moderate Calvinisti. Others think he did 
' not go far enough ; and these are known 
by the name of High Calvinists. It is 
• proper to add, that the Calvinistic system 
includes in it the doctrine of three co« 
ordinate persons in the Godhead, in one 
nature; and of two natures in Jesus 
Christ, forming one person. Justification 
by faith alone, or justification by the im- 
pute'd righteousness of Christ, forms also 
an essential part of this system They 
suppose that on the one hand our sins 
are imputed to Christ, and on the other 
that we ate justified by the imputation of 
Christ's righteousness to us; that is, 
Christ, the innocent, was treated by God 
as if be were guilty, that we, the fpnlty, 
might, out of regard to what he did and 
suffered, be treated as. if we were inno- 
cent and righteous. 

CALVITIES, or Caivitiuw, in me- 
dicine, baldness, or want of hair, parti- 
cularly on the sinciputi occasioned by the 
moisture of the head, which should feed 
it, being dried up by some disease, old 
age, &c. 

CALUMET, a mystic, kind of pipe,used 
by the American Indians asthe ensign of 
peace and for religious fumigations. It 
IS made of red, black, or white marble ; 
the head resembles our tobacco-pipes, 
but larger, and is fixed on a hoAow 
reed, to hold it ibr smoaking : they adorn 
it with rounds of feathers and locks of 
hair, or porcupine's quills, and in it thej 
smoke in honour of the sun, especially if 
they want fair weather or rain. This 
pipe is a pass and safe conduct amongst 
all the allies of the nation who has it 
given: in all embassies the embassador 
carries it as an emblem of peace, and it 
always meets with a profound regard; 
for the savages are generally persuaded 
that a great misfortune would befal them, 
if they violated the public faith of the 
calumet. 

CALX properly signifies lime, but was 
formerly used by chemists for a fine 
powder remaining after the calcination 
of metals and other mineral substances. 
The term oxide has now taken place of 
that of calx. See Calcihatiov. 

CALYCANTHEMJE, in botany, the 
name of the seventeenth order in Lin- 
ncus's *<FragmenU of a Natural Me- 
thod," consisting of pUmU, whicfa^ among 



other characters, have the corolla and 
stamina inserted into the calyx 

CALYCANTHUS, in botany, a genui 
of the Icosandria Polygynia class and or* 
der. Essential character: calyx one- 
leafed, pitcher-form, squarrose, with co« 
loured leaflets ; corolla calycine v styles 
very many, with a glandulous stigTiui; 
seeds very many, tailed, within a«uGcu- 
lent calyx. Theie are two species, of 
which C. floridus, Carolina allspice, is a 
slirub which rises to the height of etfffat 
or ten feet. Where it grows naturaUyi 
the bark of this shrub is brown, and has 
a strong aromatic scent, whence the in- 
habitants of Carolina give it the name of 
allspice. 

CALYCERA,in botany, a genus of the 
Syngenesia Segregata class and order. 
Calyx many-leaved ; calycle five-toothed* 
one flowered; florets tubular, male and 
hermaphrodite ; receptacle chaffy; seeds 
naked. One species; viz, C. hcrbacea, 
found in Chili. 

CALYClFLORfi, the sixteenth order 
in Linnaeus's ** Fragments of a Natuial 
Method," consisting of plants, which, s* 
the title imports, have the stamina in- 
serted into the calyx. The plants of this 
order want the corolla: the flowes are 
either hermaphrodite and male on the 
same root, or male and female upon dii« 
ferent roots. The seed-vessel is piilpy» 
of a berry or cherry kind, and contains ft 
single seed or stone- 

CALYPTBANTHES,in boUnjr. » g«- 
nus of the Icosandria Monogynia class 
and order. Natural order of Hcsperidex, 
Onagrae and Myrti, Jussieu. Essential 
character : calyx superior, truncate, co- 
vered with a veil-shaped, deciduous lid ; 
corolla none ; beny one-celled, one to 
four-seeded. There are six species, all 
natives of the West Indies and Cochin 
China. 

CALYX, among botanists, a general 
term expressing the cup of a flower, or 
that part of a plant which surrounds and 
suppoKs the other parts of the flower. 
Linnxus describes it to be the termina- 
tion of the cortical epidermis, or outer 
bark of the plant, which, after accompa- 
nying the trunk or stem through all its 
branches, breaks out with the flower, 
and is present in the fructification in this 
new form. He has distinguished it into 
seven different kinds. 1. A. perianth 
conti^ous to the other parts of the fruc- 
tification. This is frequently called em- 
palement, or flower-cup, by English wri- 
ters, and to it, as professor Martyn well 
observes, should the term cup, if admit* 
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ted It 4 be confined. S. An inyolncfe, 
remote from the flower, as in many um- 
beUiferous plants. 3. An «mentum» or 
catjun, from a comm<»4 chaffy ^ gemuMu 
ceous receptacle. 4. A apatlie, bursting 
Jo^ptudinally. 5. A gliime» formed of 
vilves embncing the seed. & A calyp- 
tni» covering the capsules of mosses Uke 
a hcxMl. 7. A Yoiva, a membranaceous 
covering to the fructification of the fungi. 
The inroliicre is rather a number of 
bractes ; and the amentum a species of 
inflorescence. See Botavt» 

CAMAX, in botsny, a genus of the 
Pentsndna Monc^nia class and order. 
Essential character : coroUaj^wheel-shap- 
ed ; filaments inserted between the seg- 
ments of the corolla; beny four-celled, 
many seeded, all vUlose. There is but 
one species ; ««s. C. guianensis^ is a shrub 
fiowmg to the height of fifteen feet : it 
IS a nauve of Guiana, and flowers in Janu- 
siy. The inhabitants and negroes use 
the branches of this shrub for wattling 
their hats. 

CAIIBLBT, or Caxut, a pkdn stuiT, 
composed of a warp and wqo^ which is 
manufactured on a loom» with two tred- 
dles. There are camlets of several sorts, 
some of soat's hair, both in the warp and 
woof; oUiers^ in which the warp is of 
hair, and Ihe woof half hair and haUTsUk ; 
others effain, in which both the warp and 
the woof are of wool ; and lastly, some, 
of which the warp is of wool and the woof 
of tbresd. Some sze dyed in the thread, 
others are 4yed in the piece, others are 
marked or mixed ; some are striped, 
some waved or watered, and some figured. 

CambleCsare proper for several uses, 
according to their different kinds and 
qualities; some serve to make garments 
both for men and women ; some for bed- 
ciutains; others for household furniture, 

CAMBOGIA, in botany, a genus of the 
Polysadiia Monogynia class and order. 
Natural order of Tricoccae. Guttifers^ 
Josseu. Essential characte. corolla 
four-petalled; cahrz four-leave pome 
eight-celled; seeds soliCaiy. Tl. is but 
one speciea; mc C. gutta, is a tall tree, 
with a trunk sometimes as thick as two 
men esn compass^ with spreadmg, oppo- 
site branches ; native of the East Inclies 
and China; it is very abundant in Siam 
and Cambodia, where incisions are made 
in the bark, and a great quantity of gum- 
mi guttz, or gamboge, is extraated. and 
ocpofted into foreijpi couitries ; itisve- 
ry BMich in use for minlatare painting 
and water ookmis. 

GAM£L,in»xikgy»» gennsof quad* 
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rupedi, of the order o( Peoora; diatfai- 
guished from the rest by having no horn. 
See Camblvs. 

GAMELEON mmsro^ a compound, so 
called on account of the changes of co- 
lour which it exhibits. It is prepsred 
from the black oxide of manganese, finely 
levigated, and purified nitre, in the pro- 
portion of one psrt of the former to five 
of the latter. They are to be fosed to- 
gether for hslf an hour at a high heat, in 
an earthen crucible. A green mass is pro- 
duced* which deliquates by exposure to 
the atmosphere, and of course requires 
to be kept in a weU-stopped viu. It 
readily diuolves in hot water, makin^p a 
dark men solution. This solution, 
thougn kept in a close vessel, will inn 
few days deposit a yellow powder, and 
the liquor becomes of a fine bhie, which 
being diluted with water, assumes a violet 
colour, that yfr^rwards grows red, and 
finally loses its colour, a grey oxide of 
manganese being thrown down. By the 
addition of a few drops of acid to the 
blue liquor, the change to the red is in- 
stantaneous,andthe colour is a veiy beau- 
tiful tint, between crimson and pink. 

CAMELLIA, in botany, a genosof the 
Monadelphia Polyandria class and order. 
Natural order of Columniferx. Aurantia, 
Jussieu. Essentisl character : calyx im- 
bricate, many-leaved ; the inner leaflets 
larger. There are three s[>ecies, of wbkh 
Cs japonica, Japan rose, is a great and 
lofty tree, in hisfh esteem with the Japa- 
nese for the elegance of its beautmd 
flowers, which exhibit a great variety of 
colours, and for its evergreen leaves^ but 
has no scent. It is common in their gar« 
dens^ flowering from October to April. 
It varies with single and double flowers, 
white, red, and purple. It is also a na- 
tive of China. 

CAMELOPARDAUS, the eamelyfoni 
girtife, in natural history, a genus or the 
Mammalia,and order Peoora. The gene- 
ric character, horns covered with a brist- 
ly skin, bony and permanent ; in the low- 
er jaw eight teeth in front, and on each 
side the exterior tooth deeply bilobate. 
There is but one species ; eir. the Giraf- 
fe, which, when fully grown, hss been 
known to attain the extraordinary height 
amon|p quadrupeds of seventeen feet Its 
head is small; its sspect geiftle ; its fore- 
parts are much higher than those behind. 
Its colours arranged so as particularly to 
please the eye, and itsform, notwithstand- 
ing the veiy great length of the neck, and 
ageneral singolarity.possessesg^at beaow 
ty and elegance. It is a native of seve- 
ral parU of Afri€«i Ufing in foieft^ pri»- 
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dpaUy npjOn the foUage of tttt*. It is 
mild and inoiFentiye, und in all casea of 
dan^r has recourse, in the first instance, 
to flighty when obliged to defend itself 
howeyer, it emplojrs very forcible kick- 
ing^. Its general pace is a brisk trot. 
.Oirafies are sometimes seen in small 
croups of six or seven. They were first 
introduced into Europe at the Circean 
games, by Julius Cesar, and in the six- 
teenth centuiy one was presented to 
Laurentiuade Medicis by t&e Dey of Tu- 
nis. The most accurate describer of this 
anil .al is La YaiUani. See Plate lY. fig. 1. 
CAMELOPARDALUS, a new constel- 
lation ot the northern iiemisphere, form* 
ed by Ueyelius, consisting of thirty -two 
stars, first observed by him. It isutuated 
between Cepheus, Cassiopeia, Perseus, 
the two Bears, and Draco. See Astbo- 

irOMT. 

. CAMELUSyCORM/, in natural histoi7, a 
genus of the Mammalia, of the order Pe- 
cora. The generic character: horns 
none ; six front teeth in the lower jaw, 
thin ajid broad ; the canine teeth distant, 
three in the upper jaw, and in the lower 
two \ upper lip divided. There are se- 
▼en species enumerated by Shaw, of 
which we shall biiefly notice the follow- 
ing : C. dromedttrius, or Arabian camel : 
its general appearance, particularly in 
consequence ot the donal bunch, gives 
the idea of deformity, or even of mon- 
Strositjr -, but in some attitudes, its aspect 
is far from inelennt. It inhabits various 
paru of Asia and Africa, is found even in 
Jamaica and Barbadoes, and is easily do* 
mesticated. Even a country, such as Ara- 
bia, destitute of water and of verdure, 
and under a burning sun, where the tra- 
veller seldom breathes under a shade, 
and feels lost in a boundless expanse of 
dcsolatioii,by the assistance of the camel, 
is rendered habitable, and the seat of in- 
dependence and comfort. These animals 
are trained with great assiduity by the 
Arabs. They wUl carry a weight of 
120(M6«., and have been known to com- 
plete a journey of 300 leases within 
eight days. They will travel eight or nine 
days without water, which theyscent-at 
the distance of half a league, and drink 
most copiously when they reach it. Deli- 
cate food is far from being requisite for 
them, and they seem even to prefer the 
tiioms and nettles of the wilderness ; and 
while they find plants to brouse, can dis- 
pense easily witn the want of drink. 
They have, besides the four stomachs 
Common to all ruminating animals, a fifUi, 
in which ihey preserve a great quantity 
^ vater^unmizad with th» fiquors of the 
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body and the digestive joicet, and from 
which, by the contraction of certain mns- 
cles,they make the water mount into 
their stomachs and throats, to macerate 
their dry food. I 

Travellers in the East, when hard I 
pressed with thirst, have killed their ca- . 
mels, to obtain a supply from this natunl I 
and nngular receptacle. I 

In Turkey, Persia, Arabia^ Egypt, and 
Barbaxy, camels are almost uniformly era- I 
ployed in the conveyance of merchandize. | 
They are considered as living carriagei, , 
and their burden is often not taken off ' 
during their sleep. They kneel down to 
be loaded and unloaded, at the command 
of their keepers, and are the most pa- 
tient, laborious, and valuable of alaves. 
Their milk, and even their flesh, are osed 
by the Arabians for food. Their hair b 
extremely soft, and wrouefat into a great 
variety of the most useful, and indeed 
costly stuiis. See Mammalia, Plate IT. 
fig 3. 

C. bactrianus, the Bactnan camel. 
This is somewhat laiger and swifter than 
the former, and has on its back two 
bunches. In the deserts bordering on 
China it is found wild, as also in the north 
of India, whence it is imported into Ara- 
bia, chiefly for the uae of the ^reat and 
opulent In China a particular breed of 
them is distinguished by the designation 
of •* Camels with feet or wind.*" Fig. 2. 

C. glama. These animals have by some 
authors been called the Peruvian sheep. 
They are particulariv abundant in Peni, 
feeding in immense nerds on the bleak- 
est mountains. Their size is about that 
of a stag. Thev were the only beasts of 
burden among the ancient Peruviansbaiid 
will carry a wei^t of 150 pounds. Tliis 
animal can abstain from water four or five 
days, and maybe supported on the coars- 
est food, and that in very small quantity. 
When irritated, it endeavours to bite, 
and ejects an acrimonious and caustic 
saliva. Its flesh is fat, and exceflently 
flavoured. 

C. vicugna, or purpliah brown camel, 
abounds in the hignest mountains of the 
Indies. It is smaller and more slender 
than the former, and tamed only with 
considerable difficulty. It will bear small 
burdens. Its hair is of admirable softness 
and silkiness on the breast^ particu- 
larly wavy and woolly, and extending 
three inches in length. It b wrought in- 
to cloth of the most delicate fineness and 
beauty. The vicugna and the paco» ano- 
ther species of the camel,are both caught 
by the Peruvians, by the simple process 
ptfltretchmgacre^thc nanow puses t>f 
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tike BoomUiiis m ooid, with bits of wool 
•ttadied to it at small diitancea, md 
wariDn in the wind, which, by the terror 
or&B9nation it excites, confines them as 
efiectuiUy as bars of iron. 

CAHERA ohacuro, in optics, a ma- 
dune representing an artificial eye, 
wherein the images of external objects 
are exhibited distinctly, in their native 
colours, either invertedly or erect See 
Qfttcs. 

CAMERABIA, in botany, a genas of 
the Pentuidria Monogyia dass and or* 
der. Natoral order of Contorts. Apo- 
cineae, Juasiea. Essential character : con- 
torted; follicles two, horisontsl; seeds 
inserted into their proper membrane. 
There are two species, of which C. lati- 
felia, bastard mangeneel, is an elegant 
tree, about thirty feet in height, abound- 
ing with an acrid milky juice ; flowers 
small and white ; follicles brown, bivalve 
in their structure, but not opening. Na- 
tive of Cubs, Jamaica, and Domingo. 

CAMP, the ground upon which an ar- 
my pitch their tents. It is marked out by 
the qsarter-master^eneral, who appoints 
every regiment their ground. 

CAMPAIGN, in the art of war, de- 
notes the space of time that an army 
keepa the field, or is encamped, in oppo- 
sition to quarters. 

CAMPANACE£,in botany, bell-shap- 
cd flowers^. The name of the twenty- 
ninth order in Linnxus's ''Fragments. of 
a Natural Method.'* There are two sec- 
tions: 1. bell-shaped flowers, with dis- 
tinct anthers or summits : 2. bell-shaped 
flowers, with anthers united into a cylin- 
der. The plants of this order are gene- 
rally herbaceous and perennial. Some of 
the beU-flowers and hind-weeds are an- 
nual ; and a 'few foreign species of the 
latter have woody stalks. 

CAMPANULA, in botany, a genua of 
the Pentandria Monogynia class and or- 
der. Natural order of Campanacex. 
Campanulaceac, Jussieu. Essential cha- 
racter: corolla bell-form, the bottom 
closed with staminiferous valves ; stigma 
three-cleft ; capsule inferior, gaping, with 
lateral pores. There are seventy-eight 
q)ecjes, most of them natives of our own 
country, well known in the gardens and 
fields. 

€AMPANUL.ACE£, in botany, the 
fourth orderiof the ninth class of Jussieu's 
natural orders, so called from their aifi- 
oity to the genus Campanula. Jussieu* 
Bves them<hc followinjj character: ca- 
fes superior, border divided ; corolla in- 
lertcd onthe upper part of the calyx, 



botder divided; stamens inserted under 
the corolla; snthers either distinct or 
united; .germ glandular above; style 
one ; stigma either shnple or divided ; 
capsule most commonly five-celled, often 
many seeded, and generally opening at 
its Sides; seeds fixed to the interior an- 
gle of the cells; stems generallv herba- 
ceous ; leaves most frequently alternate ; 
flowers distinct, or in a few instances ag- 
gregate, and enclosed in a common calyx. 
CABtPHOR is a principle of vegeU- 
bles, which, in many of its properties, re- 
sembles the volatile oils. Like them, it 
is odorous, pungent, volatile, inflamma- 
ble, sparingly soluble in water, and abun- 
dantly soluble in alcohol. It diflTers from 
them principally in its concrete form, in 
its peculiar odour, in its relation to the 
acids and alkalies, and the results of its 
decomposition by heat. Camphor is m 
principle contained in many vegetables, 
especially the aromatic plants, and even 
those of our own country, as pepper- 
nkint, rosemary, marjoram, and others; 
it appears to be volatilized in combina- 
tion with their essential oil in the pro- 
cess of distillation, and, when these are 
long kept, is deposited in a crystalline 
form. 

The camphor of commerce is procur- 
ed, however, from a particular plant, the 
laurus caraphora, a native of the east of 
Asia. It exists ready formed in the wood 
of this tree, can be seen interspersed 
through it in vesicles, and can be picked 
out. It then forms what has been named 
native camphor. It is usually procured, 
however, oy the process of sublimation* 
The wood <» the stem and branches, cut 
into small biUets, is exposed with a little 
water to a moderate heat, in a kind of 
alembic, to the head of which is adapted 
a capital, in which straw is put The cam- 
phor is volatilizec^ and attaches itself to . 
the straw. It is a little impure, but is pu- 
rified in Europe by a second sublimation. 
The camphor of commerce, from its mod* 
of preparation, is in the form of large se- 
mi-spherical cakes:, when broken, it ap. 
pears in fragments of a texture somewhat 
striated, having a depee of ductility, in 
consequence^ of which it can be com- 
pressed, and is not easily reduced to 
powder; of a white colour, and semi- 
transpsrent: a little unctuous to the 
feel ; having a very strongs peculiar, and 
rather fragrant odour, and a taste which 
is pungent and bitter. It is also suscep- 
tible of crystallization: when slowhr sub- 
limed, or when slowly precipitated from 
" its solution in water by the affusion of al* 
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Camplior«tboiu;h aeoacrete tiibftuioe, 
b eTen vhiiv TMtile than the eaeatial 
oils. It eTipontet qvickljr it the oooi- 
mou tempentnre or the atmeephere, 
losing in weight, and an angnhr frag- 
ment becoming apherical ; and at a tem- 
perature between 100 and 150, it aub- 
wnea in close ▼esiela unchanged. Itta 
hiMy inflammable, kindles reiy readily, 
and burns with the emission of nmeh 
fiffht, and wiUi a dense black smoke, 
which condenses into a smooth light char- 
coal. Carbonic acid gaa ia produced, and 
a portion of the pecufiar add which has 
been named camphoric acid. 

Camphor is yexy sparin|;l7 soluble in 
water. When trituimted with it, it mere- 
If communicates its smell and taste to the 
water, which remains odorous, and some- 
what pun^t, even when filtrated ; but 
no appreciable quantity is dissolved. A 
phenomenon which haa excited some at- 
tention is presented, when pieces of cam- 
phor areplaced op the surface of pure 
water, lliey soon be|pn to move with 
rapidity, and while moving dissolve, the 
floltttion taking place at 3ie line where 
the water and the air are in contact; as 
1$ proved by immersing a cylinder of 
camphor in water part of its length : it 
becomes excavated, and at length is cut 
through, exactly on a level with the sur- 
fiioe of the water. 

Camphor ia abundantly soluble inalco- 
hoi : the solution is immediately decom- 
poped, and thn camphor precipitated in 
the form of a white powder, by the aUu- 
aion of water; but if the water be very 
slowly added, and merdy in such a quan- 
tity as to weaken the affinity of the alco- 
hol to the camphor, the latter, in sepa- 
rating, presents a dentritic ciystallization. 
It J8 also soluble in expressed and essen- 
tial oils. 'The alkalies do not dissolve 
camphor, or nroduce in it an^ sensible 
change. Of the earths, magnesia appears 
to exert some action on it, as, when they 
are tritumted together, the camphor is 
reduced to a smooth impalpable powder, 
which is easily diflfused in water. The 
action of the stronger acids on camphor 
is peculiar, and presents some nnguhir 
results. 

By distilling nitric acid from camphor. 
It is more completely changed, and by 
this process is converted into an acid, 
which has received the name of campho- 
ric acid. The process consists in distill- 
ing from four ounces of camphor in a re- 
tort, lib. of nitric acid, so far diluted as 
tebe eftha specific gravity of 1.33» thn 



IMI being gmdnaDvapi^adhy them*- 
dium of a sand-bath : nitric oxide sad 
oarbooic acid gases are ^sengaged; part 
of the camphor rises in vapcim. jshile 
the other part reeeivea oxygen nem the 



Camphoric acid, thus prodnoed, isdi^ 
ferent from aD the known acida It has a 
slif^tly acid bitter taste, and reddeos in- 
fusion of litmus. Its crystals effloresce 
on exposure to the air ; tney are sparing • 
ly soluble in cold water, an ounce of wa- 
ter at 50^ of Fahrenheit not disaolTiag 
nmre than 6 graina; at SIT*, about 48 
grains are dissolved. When the acid is 
placed on igiuted fuel, it emits a dentf 
aromatic vapour, and is entirely dimpat- 
ed. By applying heat to it in close ves- 
sels, it first melts and aublimes, but by a 
higher heat ita properties are changed; 
it no longer reddens litmus, acquires an 
aromatic smell, its taste is less penetrat- 
ing, and it is no longer scduble in water, 
or m sulphuric or muriatic acid. Nitric 
aeid heated on it turns it yellow, and dis* 
solves it 

Camphoric acid ia soluble in the mine- 
ral acioB : it is likewise soluble in alcohol, 
and in the volatile and fixed oils. It pro- 
duces no change in sulphur. The nits, 
formed by this acid, with the alkaline, 
earthy, and metallic baaes, are named 
Camphorates. Their properties have 
been examined by La Grange. Their 
taste is somewhat Utter: they are de- 
compoaed by heat, the add being sublim- 
ed: and they all exhibit a blue flame 
when heated before the blow-pipe. The 
alkaline and earthy camphorates are form- 
ed hj adding the camphoric add to the 
alkali or earth, either pure, or in the state 
of carbonate ; the carbonic acid, in the 
latter case, being disengaged. 

CAKPHoaATSs, >See the preceding 

CAxraoBiG Acid, $ article. 

Cixmoa tree, the tree from which the 
camphor of the shops ia prepared, being 
a spedes of Laurel. See Lavbus. 

CAMFHORASMA, in botany, from 
camphora, a genus of the Tetrandiia Mo- 
nogynla dass and order. Natural order 
of Holoracex. Atriplices, Jusmeu. Es- 
sential character: caljrx pitcher-form, 
two of the teeth oppodte, and the aker- 
nate ones venr small; corolla none; cap- 
sule one-seeded. There are five species, 
of which C. monspeltaca, hairy campho- 
rasma, is an annual plant, with trailing 
branches, extending a foot or more ia 
length; leaves linear: the flowers are 
produced from the jdnta^ and are so 
small as to be scarcely perceptible- 
Native of fiance and Spain. The whole 
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flMtnellsofeMiipbort It abounds III 
a fohtile oily n]t» and is wsm and sd- 
■oladni:. 

CAMUS, (Cba«lm Stevbut Lswra) 
inbiomphj, a celebrated French mathe- 
midciaii, was born at Creasy en Brie, the 
25thof August, 1699. His early ingenni- 
ty in mechanics, and his own entreaties, 
induct his parents to send him to study 
at a college in Paris, at 10 years of age ; 
where, in the space of two yean, his pro- 
gress was so great, that he was able to 
giTe lessons io mathematics, and thus to 
defray his own ezpensss at the college, 
without any farther charge to his friends. 
By the assistance of the celebrated Va. 
rigDon, this youth soon ran through the 
couFBe of the higher mathematics, and 
acquired a name among the learned. He 
made himself more particularly known to 
the Academy of Sciences in 1727, by his 
memoir upon the subject of the prize 
which thev had proposed for that year, 
m. ** To determme the most advantage- 
ous way of masting ships ;" in conse- 
quence of which he was named, that year, 
Adjoint-Mecbanician to the Academy; 
and in 1730 he was appointed Professor 
of Architecture. In less than three years 
after he was honoured with the secreta- 
Tyship of the same ; and the 18th of A- 
pril, 1733, he obtained the degree of As- 
sociate in the Academy, where he distin- 
guished himself greatly by his memoirs 
upon living forces, or bodies in motion 
acted upon by forces, on the figure (^ 
the teeth of wheels and pinions, on pump 
work, and several other ingenious me- 
moirs. 

In 1736 he was sent, in company with 
Uessrs. Clairaut, Maupertuis, ami Hon- 
nier, upon the celebrated expedition to 
measure a degree at the north polar cir^ 
cle; in which be rendered himself high- 
ly uselul, not only as a mathematician, 
but also as a mechanician and an artist, 
\ branches for which he had a remarkable 
talent. 

I In ir41 , he invented a gauging rod and 
sEding rale, by which the contents of all 
Unds of casks might be immediately as- 
certained. He was employed in works of 
impofrtance in his own country, and elect- 
ed Geometrician in the French Acade-' 
mv. In 1765 he was chosen a Fellow of 
the Royal Society of London. On the 4th 
of May, 176^ he died, in his 69th year, 
tad was succeeded in his office of Geo- 
metrician to the Academy by D'Alem- 
ben. His works are numerous, and of 
peat reputation : the principal are, «« A 
Coarse of Matbematics,** *" Elements of 



Mechamca,** and ** Blenentsof Aiithne- 
tic." 

CANAL, an aqueduct made for the 
purposes of inland navigation. Thb great 
improvement in the convejpanoe of com- 
modities baa arrived at a high degree of 
perfection, and enables us to transpdrt 
them even over mountainsi where it would 
appear impossible fb preserve a commu- 
meation, or rather a continuity of water 
carriage with the subjacent pliuns. This 
is effected by the means of locks built ni 
masonry, each of which serves as the con- 
junction of two different levels. The 
locks are made only large enourh to ad- 
mit the vessels employed in the bumness, 
and have two gates, one at each end. 
When a vessel should ascend to a supe- 
rior \ertU the upper gate is shut, and Uie 
vessel bein^ brought within the lock,tho 
lower gate is also closed, and the upper 
one opened. By this meana the water 
flows in, and the vessel is raised to the in- 
tended height. The upper gate is clos- 
ed as soon as the vessel has psssed, but 
the water in the lock is preserved for 
the purpose of letting a vessel down» 
whicn is done by shutting the upper 

Ste after she is in the lock, and openinr 
e lower one ; so that she is lowered 
paduaily to the next level The water 
m all cases is let in or out by means of a 
small hatch, making its rise and fall very 
eradual; else the gates would be torn 
mm their hinges by tlie rush of so lai^ 
a body, and the vessel would be endan- 
gered. We have instances of about twen- 
ty k>cks all in half a mile's distance ; but 
they require very powerful springs to 
supply a due quantity of water. Some- 
times' canals are raised above the level of 
the country; and we have insunces 
where one canal passes over another. 

The particular operations nccesssry 
fbr making artificial navigations depend 
upon a number of circumstances. The 
situation of the g^und ; its vicinity or 
connection with rivers ; the ease or dif- 
ficulty with which a proper quantity of 
water can be obtained : these, and many 
other circumstances, necessarily produce 
great variety in the stnicture of artificial 
navigations, and augment or diminish the 
labour and expense of executing them. 
When the ground is naturally level, and 
unconnected with rivers, the execution 
is easy, and the navigation is not liable to 
be disturbed by floods ; but when the 
srround rises and falls, and cannot be re- 
duced to a level, artificial methods of rais- 
ing and lowering vessels must be employ- 
ed which likewise vary according to cir- 
cumstances, r^n]^ 
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In Hr. Bonaldion'i ** View of the Pre. 
vent sUte of Husbandry,'' itii obsenred, 
that the canals alresidy completed or 
forming have bad wonderful effects upon 
the ajniculture, as well as upon the 
manuftctures and reneral state of ma- 
ny parU of the kingdom ; these, and the 
navigable rivers, render the carriage of 
bulky articles more easy and less expen- 
sive. The conveyance of manure^ tuel> 
&c. into districts, whither, without that 
medium, they could scarcely have been 
transmitted, has tended materially to the 
improvement of these particular districts; 
and the ease with which the inhabitants 
can export the produce of the country to 
otherwise almost inaccessible markets, 
while it tends to the same end, has also 
considerable effects on the general mar- 
keU of the kingdom, and lessens the 
number of horses that would be requisite 
for transporting these articles from one 
place to another. 

Owing to some cause or other, inland 
navigations in many pans of the island 
have proved ruinous to the adjoining 
lands ; while in many others the mjurv 
done to the soil in the districts through 
which these inland navigations are car- 
ried, by obstructing the free passage of 
the rivers to the sea, and by their fre- 
quently overflowing their banks, and de- 
stroying the crops in the low grounds^ is 
infinitely greater than any commercial 
advantages that can possibly be derived 
from them, except by those who;are more 
immediately interested. To render ca- 
nals, or inland navigations of any sort, of 
general utility, saysne,much circumspec- 
tion is necessary in framing the acts of 
Parliament : so that, while the commerce 
of the country is increased, iti micul- 
ture may not be injured. It mi^^t, he 
thinks, be a wise regulation, that in eve- 
ry insUnce, without exception, all sorts of 
manure should be carried at one half or 
one tliird of lockage-dues made payable 
for articles of any other description. 
Were this point attended to, and minute 
investigation made as to the probable 
consequences that were likely to result 
from granting leave to form canals, and 
deepen the beds of riven, for the pur- 
pose of inland navigations, these means 
of lessening the expense^ of carriage 
would not so often prove injurious to the 
best interest of the country, — its agricul- 
tural improvement. 

It has been well observed by Mr. Mid- 
dleton, in his able Survey of Middlesex, 
that ** canals calculated to navigate much 
smaller boau than any which have fallen 
Tinder his observation, even down to ten 



tons, might be made it a very rednced 
expense ; and after certain leacfing one* 
were executed, every man of considera- 
ble landed property would find it to be 
his interest to make a small canal through 
his estate, at least capable of floatinr 
boats of five tons, which would be equal- 
ly convenient for bringing manure, and 
to carry away the pr^uce. In all the 
marsh and fen districts, most of t!ie pre- 
sent sewers would only want," he thinks, 
'* a little cleansing, to fit them for the pur- 
pose.'* And he adds, that «* the extcn- 
sion of canals may become the most pow- 
erful means of promoting general culti- 
vation. Good roads are certainly very 
essential, and he thinks canals are at least 
equally so, in an arricultural view. On 
the best roads, proauce and manure can 
seldom be carried more than ten miles 
with profit, at the present price of horse- 
keep ; but if canals were as numerous as 
roads, com, hay, manure, &c. coitid be 
sent to evenr part of Britain, withoin using 
more road tnan the towing-pa*hs, and to 
ten times the former distance, without in- 
creasing the expense. A ^neral canal- 
scheme would. Says he, tend to equalize 
the price of every article in life more than 
all other things put together. It would 
afford the cheapest,the 8afe8t,and speedi- 
est conveyance of every article,that might 
be too bulky and heavy for stage and mail 
coaches. The benefits would be univer- 
sal in this island. The inhabitants of Lnn- 
don and its environs would be infinitely 
more plentifully and cheaply supplied by 
canals, than by any system of roKsds what- 
soever. The remoter parts of thia, and 
every other country, would be placed 
more on terms of equality with those that 
are near, and evenr other part of the 
island might reap advantages, which ma; 
be foreseen, but which are much toe 
great for calculation." And he concludes 
by remarking, thaf canals and irrigation 
might be made the means of cuHivating 
eveiy inch of this island, except rocky 
ground and mountain tops, and theae 
ought to be planted." He states, thai 
** (n two methoda of raising the money 
for making canals, the one which seema 
to deserve the preference is,themode by 
which turnpike roads are usually provid- 
ed for, instead of entrusting it to the ma- 
nagement of interested companies. The 
latter method is exceptionable, from its 
creating a perpetual charge on all goods 
sent by that conveyance,without regard- 
ing the money expended, or the interest 
it may ultimately produce, which is a ve- 
TV imprudent bargain for the public in 
this country, where population, trade, 
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BHOQ&ctureB and commerce* are so much 
Qpon the increase.'* 

CANARINA» in botany, a genus of the 
Henndria Monogynia class and order. 
Natunl order of Campanaceae. Campa* 
imlacez, Jusaieu. Essential character : 
calyx six-leaTed ; corolla six-cleft, bell- 
form; stigmas six :. capsule inferior, six- 
celled, many-seeded. There are two 
species, of which C. campanula, Canaiy 
beO flotrer, has a perenmal root; stem 
three feet high ; corolla resembling that 
of a crown imperial, with a yellow eye ; 

Sle cliib4brm. Native of the Canary 
mds. 

CANARIUlf, in botany, a mnua of 
the Dioecia Pentandria class and order. 
Essential charactef : male, calyx two- 
leaved ; corolla three-petalled : female, 
calyx two-leaved ; corolla thiee-petailed; 
stigma sessile ; drupe with a three-cor- 
nered mit. Tliere is but one species; 
viz. C. commune. This tree is a nativo 
of the Molucca islands, Banda, and New 
Guinea. The nuts are eaten both raw 
and dressed bv the inhabitants ; and oil 
is expressed vom them, which is used at 
the table when fresh, and for lamps when 
stale: bread is also made from themi 
cakes, biscuits, &c. for the table. 

CANARY dird SeeFaiHoiuA. 

CANCEB. See Cabcivoxa. 

Caitgbb, in astronomy, one of the 
twelve signs of the zodiac, represented 
on the globe in the fomwof a crab, and 
thua marked (23) in books, ^e Asrao- 



Cavcsb, ff^ie of^ in astronomy, a 
leaser circle or the sphere, parallel to the 
e^oator, and passing through the begin- 
ning of the sign Cancer. 

Cavcsb, the crabt in natural history, a 
genus of insects of the order Aptera. 
Hie generic character : eight less m ge- 
neral, sometimes rix or ten, besides two 
chelMed aims ; two eyes, distant ; in ge- 
neral foot«lalked, elongated, and move- 
able ; tail unarmed, and jointed. Ani- 
mals of this renus at particular periods 
cast their shells, previously to which the 
limbs shrink, to facilitate their extrica- 
tion. The loss of a limb, with other ani- 
mals irreparable, is of little consequence 
to these, as a tew weeks suffice to repro- 
duce one : and in cases of bniise or mu- 
tOation, a consciousness of this eventual, 
and indeed speedy* reproduction induces 
tbera violentiv to rid themselves of the 
injured member, and to await in seehi- 
fton the formatioii of a complete substi- 
tute ibr it Some species, which are on* 



provided by nature with any shelly cover- 
mg, uniformly have recourse to such 
shells as they find best accommodated 
to their purpose, and in which their bo- 
dies are immersed, while their claws are 
protnided and unprotected. The corres- 
pondence of parts in both sides of al- 
most all other animals is far from being 
universally observable in these. The 
claspers on one side are often of extraor- 
dinary size, and on the other slender and 
small ; and in some instancea the larse 
arm is obliged to be supported by the 
back of the animal, both while wadking 
and at rest, from its unwieldy and extra- 
vagant size. The genus comprehends an 
immense variety of species; but the 
chief division is into the Bracliyouri and 
the liacrouri, or the short-tailed and the 
long-tailed: under the form of which 
the crab commonly used in this countiy, 
for food, is the principal. It is found 
chiefly on the rocky coasts. Among the 
Macrouri, the common lobster is the 
principal, and a well-known specimen. 
It inhabits in the clearest water, and at 
the base of rocks which project over the 
sea. It b extremely prolific, depositing 
about 13,000 egg^ each time of laying. 
The warmth of summer is required for 
maturing them. The C.Norwencus, or 
Norwegian ctab, is naturally <3' a pale 
red colour, and variegated with yellow 
It is long^, and more slender, than the 
ordinary lobster. For a representation 
of it, see Entomology, Plate n. fig. 1. 
C. gnpsus» or the sU^aked crab, is an 
inhabitant of the American and Indian 
■oas. Its general pale yellow is finely 
interspersed with red streaks and spots. 
For a specimen, see Entomology, Plato 
II. fig. 2. . 

CANCROHA, the boaiMU, in natural 
history/ a genus of birds of the order 
Grallae. Generic character: bill gibbous, 
shaped like aft inverted boat ; nostrils 
placed in a furrow, and small ; tongue 
small, and toes divided. Of these there 
seems to be only one species, thoueh 
Gmelin speaks, somewhat doubtfully in- 
deed, of a second. The C. cochlearia, 
or crested boat-bill, is prindpaUy found 
in places near the water. It is a native 
of South America, particulariy abounding 
in the northern parts of it. Perching 
on trees which overhang the brooks and 
rivers, it darts down on the fish swim* 
ming underneath, which constitutes its 
chief food. It b supposed, but not as- 
certained, that it feeos also upon crsbs. 

CANDLE, a small taper of tallow, wax, 
or spermaceti ; the wick of which is codv. 
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monly of aevenl threads of cotton^ span 
and tvisted together. 

There are two aorta of tallow-candlea; 
Ihe one dipped, the other moulded : the 
fbnner are ttie comiDon candlea. 

Tallow candles should be made of equal 
parta of bullock's and sheep's fat. The 
cotton made use of in the manufacture of 
candles cornea ftx»m Turkey. This is first 
wound into rather a fine thread, which ia 
cut into proper lengths^ and five, six, or 
more united, so as to make it of a fit aiae 
for the candle required. The machine 
for cutting the cotton is a smooth boards 
ftatened on the knees, and the upper 
•urface is the blade of a raaor, and a 
found piece of cane, placed at a certain 
distance from one another, according to 
the length of the cotton wanted. The 
cotton n carried round the cane, and be- 
ing brought to the razor, is instantly 
separated from the balls. The cotton is 
then made smooth by pulling, and 
spread at e^ual distances, on roos about 
half an inch in diameter, called broaches. 
The tallow ia melted, and after it is well 
skimmed, it is brought lothe mould, in 
which the cottons are dipped. The work- 
man holds three of these broaches be- 
tween his fingers, and immerses the cot- 
tons into the melted tallow; thesehe after- 
wards hangs up till they become cold and 
hard, during which others are dipped. 
When cold, they are dipped a second and 
m third time, and so on tiD the candles are 
of the proper size. During the operation 
the tallow is kept to a proper tempera- 
ture, by means or a small charcoal fire. An 
invention of modern date has taken off 
much of the labour of the tallow-chandler: 
this consists of abeam with fixed pulliesi 
round which ropes are made to pass, and 
•n one end of the ropes can 6e suspend- 
ed six or more broaches, the weight of 
which is balanced by weights in an op. 
posing scale, and which may be increased, 
as the candles become lararer. the work- 
man by this means has only to guide the 
candles, and notto support them between 
his finders. Mould candles are so called, 
from tneir being run or cast in moulds 
made of pewter. In these the cotton is 
intnided by means of a wire, and kept 
in a perpendicular position till the tallow 
is poured in, and when cold the candles 
are easily drawn out 

Wax candles are made of a cotton or 
flaxen wick, slightly twisted, and covered 
with white or yellow wax. Of these, there 
are sevend kinds; some of a conical fi- 
gure, used to illumine churches, and in 
processions, funeral oexemomes, &c. 



Others of a cylindrical foim, used on or- 
dinary occasions. The first are either 
made with a ladle or the hand. To make 
wax candles with the ladle : the wicks 
being prepared, a dozen of them are tied 
by the neck, at equal distances, round an 
iron circle, suspended directly over a 
large basin of copper tinned, and fiiH of 
melted wax: a Ime ladle full of this 
wax is poured gentiv on the tops of the 
wicks, one after another, and this open- 
tion continued till the candle arrive atiti 
destined bigness ; with this precaution, 
that the three first ladles be poured on 
at the top of the wick ; ihe fourth at the 
height of three-fourths ; the fifth at one- 
half; and the sixth at one-fourth & in or- 
der to give the candle its pyramidal 
form. Then the candtes are taken down, 
kept warm, and rolled and smoothed 
upon a walnut.tree table, with a long 
square instrument of box, smooth at the 
bottom. 

As to the manner of making wax-can- 
dles by the hand, they begin to soften the 
wax, by working it several times in hot 
water, contained in a narrow, but deep, 
caldron. A piece of the wax is then ta- 
ken out, and disposed, by little sod little, 
around the wick, which is hw»g on a 
hobk in the wall, by the extremity oppo- 
nte to the neck ; so that they begin with 
the big end, diminishing still aa they de- 
scend towards the neck. In other re- 
spects, the method is nearly the aame as 
in the former case. However, it must be 
observed; that in the former case, water 
is always used to moisten the several in- 
struments, to prevent the wax from 
sticking ; and in the latter, oU of olives, 
or Utfd, for the hands, &c. The cylin- 
drical wax candles sre either made, as 
the former, with a ladle, or drawn. Wax- 
candles drawn, are so called, because ac- 
tually drawn in the manner of wire, by 
means of two large rollers of wood, turn- 
ed by a handle, which, turning backwards 
and forwards several timea, pass the 
wick through melted wax contained in a 
brass basin, and at the same time durough 
the holes of an instrument Uke that used 
for drawing wire fiutened at one side of 
the baain. 

Cavplbs, EtUe or tmcUtn by uuh •/, 
is when a amall piece of candle heiag 
lipphted, the bystanders are allowed to 
bid for the merchandise that is aelling ; 
but the moment the candle is out, the 
commodity is adjudged to the last bid- 
der. 
Cabsu dcrr^Mreifa in botnDy. See Mt- 
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CANDLEMAS, af«ast of the church, 
bdd on the second dxf of Febniaiy, in 
iionoar of the purification of the Vir^n 
Muy. It is borrowed from the practice 
of the ancient Christians, who on that day 
iMed abundance of lights, both in their 
churches and processions, in merooiy, as 
is supposed, of our Saviour's being on 
diat day decUred, by Simeon, " to be a 
light to lighten the Gendles." In imita- 
tion of this custom, the Roman Catholics, 
on this day, consecrate all the tapers and 
candles which they use in their churches 
during the whole year. 

CANDY, or twar Cavst, a prepara- 
tion of sugar, made by melting and crys- 
tallizing it six or seven times over, to ren- 
der it hard and transparent It is of three 
kinds, white, yellow, and red. The white 
comes from the loaf-sugar, the yellow 
from the cassonado, and red from the 
muscovado. 

CANE is the name'of a long measure, 
which difiers according to the several 
countries where it is used. At Naples, 
the cane is equal to 7 feet 3^ in- 
ches English measure ; the cane of Tou- 
louse, and the upper Languedoc, is equal 
to the varre of Arragon, and contains 5 
leet 8* inches : at Montpellier, Provence, 
Dauphine, and the lower Lauguedoc, to 
6 English feet 6} inches. 

CANEL.LA, in botany, a genus of the 
Dodecsdodria Monogynia class and order. 
Essential character ; calvx three-lobed ; 
corolla five-petalled : antherstwenty-one, 
fastened to a pitcher shaped nectary; 
berry three-celled ; seeds two to four. 
There is but one species, vtz. C. alba, lau- 
rel leaved canella, is a tree, the stem of 
which rises from ten to fifty feet in height, 
straight upright, branch mg only at the 
top. The flowers grow at the tops of 
the blanches in clusters, upon divided 
peduncles. It is common in most of the 
West India islands. The ^whole tree is 
veiy aromatic, and when in blossom per- 
fumes the whole neighbourhood. The 
flowers, dried, and softened again in 
vann water, have a fragrant odour, re- 
sembling that of musk. 

CANEPHORA, in botany* a genus of 
the Peotandria Monogynia clsss and or- 
der : common calyx tubular, toothed, ma- 
ny flowered ; perianthum five or six-cleft ; 
corolla campanulate, fire or six-cleft ; 
ihiit inferior, two-seeded. There are two 
qieciefl, tax, the axillaris and capitata, 
natives of Madagascar. 

CAJS^walMtur* uesaid by Bradley 
to be joints of the roots of a sort of reeo, 
called Canoa Indica. This plant shoots in 
joinU of aboQjfc Utt^C <V four feci long» 
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near the surface of the g^und, and at 
every knot produce great numbers of 
fibres, by which it receives its nourish- 
ment. The joints are made straight by 
the fire, which occasions tliose shades 
or clouds frequently seen in them. 
Bradley thinks the cane-tree might be 
propa^ted here, by planting some of the 
roots with their knots in artificial bog8,&c. 

CjLKK,r(Utartf are a smaller sort, brought 
from China, Japan, and Sumatra, very 
tough ; which, being split, are used for 
making of cane chairs. They are the pro- 
duce of a reed called rattang malabarica 
minor, or lesser rattan. The specific name 
is rotang, whence rattan, and in the Ma- 
layan language signifies a staff or walk- 
ing stick. These, when dry, being struck 
against each other, will give fife, and are 
used accordingly in some places in lieii 
of flint and steel. Being twisted to- 
gether, they make cordage of them. 
The Chinese and Japanese vessels are 
said to have their cables made of them, 
which are less liable to rot in the water 
than hemp. 

Castks venaticiy in astronomy, the grey- 
hounds, two new contellations, first es- 
tablished by Hevelius, between the tail 
of the great Bear and the arm of Bootes, 
above the Corona Berenices. That next 
the Bear's tail is called Asterion, the 
other Ch^ra. 

CANICCJLA, or Cakicuxyts, in astro- 
nomy, the same as the Canis Minor. See 
Cakis MiHua. 

It is also a name given to one of the 
stars of the constellations^ Canis Msyor, 
called the Dog-star, and by the Greeks 
Sirius. 

CANICULAR datfSy commonly called 
dor days, a certain number of days pre- 
ceding and ensuing the heliacal rising of 
the Canicula, or the Dog-star, in the 
morning. The Etliiopians and Egypti- 
ans began their year at the rising of the 
Dog-star, reckoning to its rise again the 
next year, which is called the annus cana- 
rius. The Romans supposed it to be the 
cause of the sultry weatner usually felt in 
the dog-days, and, therefore, sacrificed 
a brown dog every year, at its rising, to 
appease its wrath. 

CANINE teetJh in anatomy, are two 
sharp-edged teetJi in each jaw; one on 
each ttde, placed between the incisores 
and molares. 

C Axurx mufcfef ,9 a pair of muscles com- 
mon to both lips. They arise from the bed- 
low on each side under the os jugularis, in 
the osmaxiUare, and are inserted into the 
angle of the lips. 

CANISj the dog, in natural histoiy, a 
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genus of Ifammalia, of the order Ferx. 
Generic character: six upper foreteeth 5 
lateral ones longer, distant; the inter- 
mediate ones lobate ; in the lower jaw 
tix, lateral ones lobated ; tusks aoiitary 
and incurvated; grinders six or seven, 
or more thsn in other genera of this or- 
der. 

This genus is distinguished by its Tora- 
cit> , and by tearing what it devours. It is 
unahle to climb trees; can move with 
great swiftness ; has the csown of its 
head usua-ly flat, with a lengthened snout; 
its body very considerably thicker before 
tiian . behind ; its claws are long, some- 
what Xui^ed, but not retractile. The fe- 
male pspduces many at a time, and has 
usually nmr teats on the breast and six 
on tlie beU^. In the savage state of the 
dog, his irriwle and ferocious character 
renders him a dangerous enemy to other 
animals; but, when domesticated, his 
granil object appears to be to please his 
employers, and to convert to their ser- 
vice tits courage, his swiftness, and all 
his striking and valuable instincts. He is 
extremely docile, and accommodates him- 
self to the manners and habits of those 
with whom he lives, with a facility which 
furnishes an admirable lesson. His vigi- 
lance over whatever is committed to his 
charge is connected with a courage in de- 
fence of it, arising even to rage. His sus. 
picions are perpetually alive : bis infe- 
rences, with respect to the just grounds 
of apprehension, are astonishingly jitdi- 
cio.is and correct, and he not only sounds 
the tocsin of alarm to the whole family 
by which he is employed as centinel, but 
darts on a supposed culprit with a vigour 
and intrepidity, ^lhicb generally over- 
whelm the power of resistance. By the 
assistance of the dog, msn has reduced 
the other animals to sUverf. Dangerous 
and ferocious beasts are huMed down by 
its means. Bv conciliating; among the 
various animals by which he^was sur- 
rounded, those, which, at the same time 
that they abound in energies, are also ca- 
pable of affection and obedience, man 
nas been enabled to oppose and destroy 
Others, with which he would have been 
able to establish no compromise, whose 
ferociiy is untameable, and whose power 
is connected only with ravage and desola- 
tion. The trainingof the dog was proba- 
bly one of :'■'' fiwt objects of the atten- 
tion of man, and aided him extremely in 
lubduing the eartli to his unmolested go- 
Ternment. 

The capability of instruction, and the 
imitative powers of the dog, have fur- 
nished innumenble curious uid interest- 



ing anecdotes. A Florentine nobleman 
possesed a dog, which would attend his 
table and change his plates, and carry his 
wine to him with the utmost steadiness, 
and the most accurate attention to his 
master's notices. 

It is related by the illustrious Leibnitz, 
that a Saxon peasant was in possession of 
a dog, of the middlin? size, and about 
three years of age, which the peasant's 
son, perceiving accidentally, as he ima> 
gined, some resemblance in its sounds to 
those of the human voice, attempted to 
teach it to speak. By the perseverance 
of the laJ, Uie dog acquired the power^ 
we are told, of pronouncing about thirty 
words. It would, however, exercise this 
extraordinary faculty only with reluc- 
tance, the words being first spoken al- 
ways by the preceptor, and then echoed 
by the pupil. The circumstance is al- 
tested by Leibnitz, who himself heard it 
speak, and was communicated by him in 
a memoir to the Royal Academy of 
France. 

In the theatre of Marcellus, what many 
will consider more probable, but vkhat is 
still extraordinary, is mentioned to have 
occurred, by Plutarch. A dog was here 
exhibited, who excelled in various dances 
of great complication and difHculty, and 
represented also the effects of disease 
and pain upon the frame, in all the con- 
tortions of countenance and writhings of 
the body, from the first access to that 
paroxysm, which of^en immediately pre- 
cedes dissolution : having thus apparent- 
ly expired m agony, he wouldsuner him- 
self to be carried about motionless, as in 
a state of death, and, after a sufficient con- 
tinuance of the jest, he would burst upon 
the spectators with an animation and 
sportiveness, which formed a very inter- 
esting conclusion of this curious inter- 
lude, by which the animal seemed to en- 
joy the success of his scenic efforts, and 
to be delighted with the admiration 
which was liberally and universal)^ be. 
stowed upon^nen. 

This genus comprehends twenty-one 
species, severtU of which, particularly the 
C. familiaris, nidude numerous varieties. 
The following appear principally deserv- 
ing of notice. 

The C. familiaris, or the familiar dog, 
of which the variety known by the name 
of the shepherd's dog is imagined to ap- 
proach most nearly to the original animal. 
Its use is inferible from its designation. 
It keeps the flock collected, and defends 
it from injury. In the Alps, and some 
other regions of Earope, it is considenbly 
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lugermd stronger thin in England See 
Ibmmalia* Piute V. 6ff . 1. 

Another vmriety is the dingo, AustnU. 
sian, or New Holland dog. Plate V. 6g. 
3. This dog does not bark so readily as 
the European dogs: its appearance much 
resembles the larger kind of the shep- 
herd's doe, and it is extremely fierce and 
UDtractabTe. 

The Pomeranian dog, another variety, 
is generally white, and is distinguished, 
unong several characteristics, by,the cur- 
vature of its tail, extending very nearly 
to a circle. Plate V. fig. 3. 

A fourth variety is the Siberian. These 
dogs are frequently employed in Siberia 
and Kamtschatka* in drawing sledges on 
the frozen snow, and four or six of them 
yoked to a sledge will convey three per- 
sons with the usual quantity of baggage, 
forty miles or more in a day. The exer- 
tions of these dogs, however, are more to 
be praised than their fidelity or attach- 
ment. Their perverseness and subtlety 
are a source of great vexation to their em- 
ployers, who, however, notwithstanding 
the malignity and cunning they are thus 
so incessantly called upon to counteract, 
find these animals indispensable to the 
convenience and intercourse of these arc- 
tic regions. Sec PUte V. fig. 4. 

The Iceland dog is but little different 
from the last, as will be seen by a refer- 
ence to Plate y . fig. 5. Its general colour 
is black. 

For the great barbet, see Plate V. fig. 6. 

The blood-hound was, some ages since, 
highly esteemed in England, and much 
employed in the pursuit of robbers. The 
sccuteness of its smell is so extraordinaiy, 
that it has traced a man to the distance of 
seven miles, along a much frequented 
higfi-way, and through several market 
towns, to the very upper room in which 
he was taking refreshment. 

The Irish grey-hound, now extremely 
rare even in Ireland itself, is perhaps the 
most beautiful and majestic, as well as 
the largest of all dogs. It was this dog 
which was principal^ employed in clear- 
ing the island of wolves. It is, however, 
unfit for hunting foxes, hares, or staffs^ 
and is kept by a few persons merely tor 
its beauty and sixe. Dr. Goldsmith has 
seen one four feet high. 

The mastiff, another variety, is of a veiy 
strong and thick structure, with a large 
bead, and the sides of the lips pendulous. 
In the reign of James I. a trial of its vigour 
and courage was made in the Tower of 
London, and three mastiffs being opposed 
to a lion, two were mntilated and disabled, 



but the third obliged the lion to hare tt- 
course to flight. 

The terrier, another variety, ia much 
employed in unearthing foxes, and to aU 
those quardrupeds, which are compre- 
hended in the class of Vermin, bears the 
strongest antipathy. A well-trained ter- 
rier is frequently found an over-match 
even for the fierce and hardy badger. 
This dog is extremely useful as an attend- 
ant on every pack of hpunds, to compel 
the game from its close cover of earth or 
thicket. 

The chief peculiarities of the species, 
of which these few varieties out of many 
have been g^ven, are these. It cultivates 
the society of man; has rarely been found 
wild; feeds on flesh and farinaceous 
vegetables, but not on greens ; it digests 
bones; urines frequently, holding up its 
leg ; dungs upon a stone ; vomits itself 
by grass; runs in an oblique direction ; 
very rarely sweats, but lolls out its tongue 
when hot. The male youn^ resemble the 
dog, and the female the bitch. It is ex- 
tremely docile, affectionate, and vigilant, 
in its intercourse with man ; it eats with 
a glancing and envious eye; has a great 
aversion to strangers, and particularly to 
beggars; licks wounds; hears and dreams 
in Its sleep » sets up a howl on hearing 
musical sounds ; and bites stones thrown 
at it; possesses a most acute sense of 
smell ; is liable to gonorrhoea; is subject 
also to madness, wh ch it imparts by 
biting, and in old age is addicted to gnaw- 
ing itself. It is regarded by the followers 
of Mahomet as unclean. 

C. lupus, the wolf. These animals are 
found in almoat all the temperate and cold 
climates of the globe. They abounded 
formerly in Great Britain and Ireland, but 
were extirpated by government's com- 
muting the punishment for several of- 
fences for a proportionate number of 
wolves' tongues, or by the substitution in 
Wales of acertain numberof wolves'heads 
for a particular amount of money in taxes. 
Some lands were also held,on condition of 
the occupiers destroying yearly a certain 
number of these dangerous animals. 

In America, wolves are reported to fo 
in droves,and to hunt various animals with 
the most terrific and hidious bowlings, 
not scrupling, when urged by hunger, to 
attack even the buffaloe itself. To allav 
their hunger,* it is stated that they wiu 
swallow Urge quantities of mud. Ia 
Sweden the carcases of animals are pur- 
posely laid in their way, stuffed with tree 
moss and poundcfd glass, which render 
the repast faUl to them. They are, lik^o 
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the dor, subject to madness, commonU 
qatcd also by oite, but generally coining 
On in winter rather than in summer. In 
the north of Europe they live much oA 
seals, and extending their excursions far 
on the ice, when that is detached, in 
conseouence of a change of weather, 
from the land* they are carried off into 
the ocean, and express the sense of their 
dreadtui and insuperable danger by tlie 
most bitter bowlings of despair. 

There is no animal, whose carnivorous 
appetite is stronger than that of the wolf, 
and he is endowed by nature with all the 
means of satisfying it, beine strong, agile, 
subtle, and enabled not omy to explore, 
but to seize and subdue his prey. 

By the perpetual war in which he is in- 
Tolved with man, however, he is often re- 
duced to extreme difficulties, and driven 
far into wilds and forests, where the means 
of satisfying his appetite are scarcely to 
be found : remoteness from human habi- 
tation, in proportion as it adds to his scar- 
city, embarrases his subsistence. The 
urgency of his wants drives him back to 
those dangers which he was eager to 
shun, and inspires him often with courage 
by no means natural to him, and rising to 
all the vehemence of fuiy and distraction. 
He will in these circumstances of pressure 
make no scruple of attacking women and 
children, and occasionally assault and de- 
vour men. The Paris gazette for 1764^ 
states the ravages and devastation by 
one of these creatures, near Languedoc, 
to have comprehended the destruction 
of no less than twentjr persons. It will 
devour its own species as well as the 
human. It is remarkable for suspicion, for 
terror at the sound of a tnimpet, for ex- 
quisite acuteness of smell, for its endu- 
nnce of extreme cold and hunger, for 
its fearfulness of a cord or rope drawn 
along the ground, and for leaping over 
fences rather than passing through doors 
or gates. When taken foung, its sa- 
vage character has, by assiduous educa- 
tion,^ been not merely greatly mitigated, 
"but, in a few instances, completely sub- 
dued. The time of testation in the wolf 
is 100 days, being forty more than that 
of the dog; which may be considered as a 
radical dUTerence between these species 
of animals. See Mammalia, Plate VI. 
fig. 2. 

C. hyaena, or the stripedhyxna. These 
animals are generally about the nze of a 
Ur(^edoff, and abound in many parts of 
Asia and Africa. They have been al. 
most universallv believed to be untame- 
able, but several decided instances to the 



contrary have occurred. Their nuumen^ 
however, are particulariy untractable 
and ferocious, and tmly indicated by 
that unremitted gloom and malice ex- 

Eressed in their countenance. They in- 
abit, principally, rocks and caves, and, 
shunning the light of day, avail them- 
selves of darkness to commit their depre- 
dations. They feed not only on prey 
which they have themselves killed, but 
putrid carcases supply them with a de- 
licious banquet, and the bo<ties of the 
dead are often, with most persevering la- 
bour, torn up from their graves in 
churchyards, where they have some time 
been deposited, and devoured with the 
keenest relish. They follow the motions 
of contending armies, anticipating, by the 
associations furnished from experience, 
and which are formed In the inferior ani- 
mals as well as in man, the feast to be 
supplied from human conflict and car- 
nage. When they are first put in mo- 
tion, they appear, as is not uncommon 
with dogs, to labour under some fracture 
or dislocation in their hind legs. This, 
however, in a short time totally vanishes. 
In Syria, and about Algiers, they live 
mnch, if not principally, on bulbous roots, 
in the choice of which they are uncom- 
monly fastidious. In Barbaiy, the Moors 
will not hesitate to pull the hyaena by the 
ears in the day-time, and, indeed, experi- 
ence from it no attempt at injury : they 
will even enter his cave with a torch, 
and throwing a blanket over him, hawl 
him out without any inconvenience. In 
the same countiy some small animals 
huv'e been shut up with a hyaena fasting, 
during a whole day, and yet have been 
Ound alive and uninjured ; but by night, 
a jroung ass, a goat, and a fox, locked up 
with one, were destroyed, and, excepting 
some of the larger bones of the ass, com- 
pletely devoured before morning. 

In Abyssinia these animals are nearly 
equally active aud bold by day and night. 
They abound in every part, and arc 
scarcely less numerous even than sheep. 
Mr. Bruce complains of their being the 
plague of his life in that countiy, the 
terror of his night-walks, and the destruc- 
tion of his mules and asses, which were, 
with them a favourite food. One night, 
having, for a moment, quitted his tent, 
where he had previously heard some 
noise within it, tne cause of which, how- 
ever, he was unable to discover, and had 
ceased to think of, he observed on his 
return, in the dark, two large bhie eyes 
most fixedly glaring on him. A light 
being speedily brought, he discovered. 
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new the bead of his bed» a h jtena» with 
sereral bundles of candles in his mouth. 
Mr. Brace immediately struck at him 
vith m long pike, which penetrated com- 
pletelr through him, near his heart. The 
animal no sooner felt the smarting of 
the wound, than he appeared animated 
by the most fierce and desperate ven- 
geance, and strove actually to climb up 
the shaft of the pike, to reach his de- 
strojer. The servant, however, cleft his 
head asunder with a battle-axe. Plate 

vr.fig.i. 

C. aureus, the jackal. In the warm 
latitudes of Asia and Africa, these ani- 
mals abound, and no where more than in 
Barfoary. The jackal is of a light yellow 
colour, with black shades about the back 
and legs ; and about the size of a mid- 
dling oog. In its excursions, which are 
chiefly during night, it commits promis- 
cuous ravage among the more defence- 
less animals, though vegetables are some- 
times used for food by it. Jackals fre- 
quently assemble in large droves, or 
troops^ even so numerous as two hun- 
dred, and hunt the vast herds of deer or 
antelopes which abound in these regions, 
sounding the most horrid yells, and pur- 
suing their pre^ till it sinks under the 
exhaosUon of mtigue and terror. The 
feast of the jackids, however, is gene- 
rally intercepted, or at least delayed, by 
the appearance of the lion, who; roused 
by their sounds, and aware that they are 
preparing a banquet which he may enjoy 
at his leisure, follows their footsteps. 
While he gratifies his appetite, these 
humble and trembling purveyors await at 
a distance the moment, when tlie lord of 
the forest shall have completed his re- 
past, and they may safely approach, to de- 
▼ouT the mutilated remains he was unable 
to dispose of. 

It is supposed by some judicious and 
sagacious naturalists, that the iackal is 
the real origin of the dog. In the struc- 
ture of the short intestine, called the 
c«cum, they both agree, and their in- 
stinct and manners are extremely similar. 
They both are fond of the society of man, 
and^proach on being called by their 
names. The jackall is easily tamed, and 
shows an attachment to dogs; it fawns 
on its owner, and exhibits afl those indi- 
cations <^ joy, sportiveness and grati- 
tadc, which characterize the dog. The 
jackal and the dog also readily intermix. 
The wolf and the fox naturally shun 
DttDbnd. The native regions of the wolf, 
^".!r those of extreme cold, which do 
XihedoKi atidtheconstmctienof 



some of the intestines of the foz^ is ex- 
tremely difierent from those answering 
similar purposes in dogs. The different 
times or gestation, however, in the jackal, 
and in the dog, appears no slight objec- . 
tion to the theory tnus advocated. Plate 
VI. fig. 3. 

C. vulpes, the fox. This animal is ^- 
nerally of a yellowish brown colour, with 
its tail straight, bushy, and tipped with 
white, from the base of which it emits a 
rank and fetid odour. The skill of the 
fox in the construction of its mansion 
ranks it among the higher order of quad- 
rupeds. He burrows under firm earth, 
and oflen where the roof of his dwelling 
is prevented from falling in by the wat- 
tling of the roots of trees. His subter- 
raneous residence is generally extensive, 
and he provides to it several avenues, for 
his convenience or security. Thus, in- 
stead of being a houseless vagrant, he 
possesses all the ideas and comforts which 
attach to a home, and which are Justly 
supposed to imply superior sentiment 
and intelligence. 

The fox is not unfrequently observed, 
in fine weather, to quit his retreat, and 
bask at his full length in the sun. His 
ravages are reserved for the nieht, and 
are generally committed at a distance 
from his home. He destroys for his food 
various species of vermin. Poultry and 
young lambs very frequently fall under 
nis power, where he nas secure access 
to them. The dung of other animals, 
berries, snails, frogs, . and insects, are 
sometimes taken by him. Of grapes he 
is proverbially fond, and the vineyards 
suffer very considerably from his depre- 
dations. He wastes or destroys far more 
than he devours, often hiding large quan- 
taties of his prey in thickets, or oeneath 
the roots of trees. His sagacity to dis- 
cern his prey and his enemies is extra- 
ordinary. In Palestine, foxes certainly 
abound ; but, from the narrative of Sam- 
son's fire-brands, might be supposed still 
more abundant. The animals employed 
by him in that destructive stratagem were 
probably jackals, which are at least 
equally abundant, and far more easily 
accessible. In very northern latitudes, 
the fox is frequently black, and affords 
a fur more valued than that of almost 
any other animal : it has been sometimes 
sold from Kamtschatka for 400 rubles. 
The fox has been found sometimes per- 
fectly white. The arctic fox, found par- 
ticularly in Nova-Zembla, is one of the 
hardiest of all animals, unremitted in its 
pursuit of prey during the severest ri- 
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. goun of Winter. In some parts it is eom- 
peiled to sustain itself by berries, shell- 
fish, or whatever is thrown up by the 
sea. In others, the sustenance of these 
animals consists of wild geese, and every 
kind of water.fowls, with their eggs; 
and in Lapland,' particularly, they feed 
upon a species of mice called lemings, 
which, being migratory ' at uncertain pe- 
riods, induce the consequent migrations 
of the arctic fox, who will, in the pur- 
suit of this prey, be absent from his na- 
tive country sometimes for three, or 
even four years. The eround in Spitz- 
bergen being eternally frozen, these ani- 
mals being coniiequently here unable to 
burrow, reside in the clins of rocks, and 
two or three are often found in the same 
hole. The cunning supposed to be cha- 
racteristic of the fox, and which it might 
be supposed that embarrassment and 
hardship would increase, is by no means 
a quality of the variety under conside- 
ration, which is indeed rather noted for 
its simplicity, instances having been 
known, in which the arctic fox, after 
standing by while a trap was baited, has 
immediately thrust his head into it. The 
Greenlanders convert the skins of these 
animals, which are light and warm, but 
not lasting, to the purposes of merchan- 
dize, manufacturing some of the thicker 
and harder parts into buttons. They oc- 
casionally eat the flesh, and the tendons 
are divided by them into slender fila^ 
ments, and substituted for thread. For a 
representation of the fox* see Mammalia, 
Plate VI. fig. 4. 

Caitib, Major, in astronomy, a constel- 
lation of the southern hemisphere. 

Canis JUinart Ctmiciduff or Canicula, 
in astronomy, a constellation in the nor- 
thern hemisphere. See Astbokomt. 

CANKER, a disease incident to trees, 
proceeding chiefly from the nature of 
the soil. It makes the bark rot and fall. 

CANNA, in botany* Indian J^vnering 
reed, or Indian shot, a genus of the Mo- 
nandria Monogynia class and order. Na- 
tural order of Scitamines. Cannae, Jus- 
sieu. Essential character; corolla six 
parted* erect : lip two-parted, revolute; 
style lanceolate, growing to the corolla ; 
calyx three-leaved. There are five spe- 
cies, most of them natives of the northern 
provinces of America. 

CANNABIS, in botany, EnffHth hemp, 
a genus of the Dioecia Pentandiia class 
and order. Natural order of Scabridc. 
XIrticae, Jussieu. Essential character: 
male, calyx five-pailed; corolla none; 
female, calyx one-leafed, entire, gaping 



on one side ; corolla none ; styles two ; 
not bivalve, within the closed calyx. 
There is but one species, viz. C. sativa. 
The uses of hemp are well known, as 
well as its great importance to the navy 
for sails and cordage. Exceedingly good 
huckaback is made from it for toweli 
and common table-cloths. The low pric- 
ed hempen cloths are a general wear for 
husbandmen, servants, and labouring ma- 
nufacturers. The hemp raised in Eng' 
land is not of so dry and spongy a nature 
as what we have from Russia, and there- 
fore it requires a smaller proportion of 
tar to manufacture it into cordage. Eng- 
lish hemp, properly manufactured, stands 
unrivalled in its strength, and is superior 
to the Rusnan. Like many other plants, 
generally cultivated, it is diflicult to as- 
certain the original place of its native 
growth. Linnxus gives it to the East 
Indies and Japan. 

CANNEL coaL See Axprutis. 

CANNON, in the military art, an en- 
gine or fire-arm for throwing iron, lead, 
or stone bullets, by force of gun-powder. 
Cannons at first were callea bombardx, 
from the noise they made ; they had like- 
wise the name of culverin, basilisk, kc 
from the beasts that were represented 
upon them ; and the Spaniards, from de- 
votion, gave them the name of saints ; 
witness the twelve apostles which 
Charles V. ordered to be cast at Malaga, 
for his expedition to Tunis. 

Cannon are classed as field-pieces or 
battering pieces ; the former are usually 
made of mixed metals, but sometimes of 
pure brass ; the latter, with very few ex- 
ceptions, are of cast iron. Every can- 
non is made by running fused metal into 
a mould, and is af^erwaras finished by be- 
ing turned on a lathe. The chase is bored 
by means of a strong machine. Some 
suspend the cannon vertically over the 
borer, making it press downwards as the 
borer revolves : others have a horizontal 
process, in which the cannon is firmly 
fixed on a frame, and the borer approach- 
es as the chase proceeds. There is a 
large cylindrical projection on each side 
of a cannoq, neariy in the middle of its 
length ; these are called trunnions ;* they 
serve to support it on the carriage, ana 
as pivots, whereon a due de^^e of ele- 
vation or depression may be given. The 
variation in the elevation is nrade in field- 
pieces, which usually cany balls of 3, 6^ 
9, 12, and up to 18lb, weight, by means of 
a screw fixed to a strong piece of wood, 
that joins the two cheen of the carriage, 
and is fastened by a loop and bolt to the 
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TOttod knob at the end of the cannon, 
called the cascabel. As there is great 
force iQ the powder when ignited by 
meina of a match applied to the vent, 
which coxnmunicttieft with the end of the 
chase, the quantity of metaj must, of ne- 
cessity be au^pnented about the breech, 
or hinder parts. Thus all cannons are 
fortified in that part ; but battering can- 
nons axe generally double-fortified^ by an 
additional quantity of metal, in conse- 
quence of the large charges of powder 
^ven, for the purpose of adding to the 
impetus or force of the shot's action on 
the place to be battered. 

Battering-pieces are generally from 24 
to 42 pounders, sometimes 18 pounders 
are used, but their effect is feeble, com- 
pared with that of camions ot a larger 
calibre. 

Cannon intended for field service are 
mounted on a carriage, with two stout 
wheels, about four feet and a half high, 
on a solid wooden or an iron axle, and 
suspended by their trunnions on the two 
cheeks^, which are as near to each other 
as the size of the cannon will permit^ 
tapering down a little towards the ground, 
at a sufficient angle to oppose the recoil, 
or run backward, made by every piece 
when fired. The cheeks diverge a little, 
and are kept very firm in their places by 
means of cross pieces called transoms, 
which are vertical in and secured by 
strong bolts. The cannon is turned about 
to any direction by means of a hand- 
spike which fixes into the train. The 
piece is transported by raising its train, 
and passing the tail-transom, which is 
perforated for the purpose, on to a very 
substantial iron gudgeon firmly fixed on 
the centre of an axle, which has two 
wbeela rather lower than those of the 
carriage. This appendage is called a lim- 
ber, and carries a stout water^proof box 
full oC ammunition of various descriptions^ 
for the service of the cannon ; it has 
likewise a pole, or shaft^ whereby horses 
are attached, and the piece thus travels 
with tolerable ease ; the limber wheels 
traTersing under the cheeks of the car- 
nage. 

The modes of charging cannon are va- 
rious, but in general with cartridges, over 
which wads of spun yam are well ram- 
med; then the shot, either round or 
grape; and, lastly, a second wad ram- 
med home : but in field service, where 
^pe or canister shot are used, the 
irhole ebai^ is sometimes made to fit in 
immediately after the cartridge, which is 

invariably tnad^^ "I^T^'^Jf ""^i"' k ' 
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putting many small balls together, so as 
to fit tbe bore of the piece ; they are 
usually netted to a round piece of board. 
Canister is nothing more than a number 
of still smaller balls put into a tin canis- 
ter; these are intended for close atucks, 
especially among cavalry, or large bodies 
of iniantiy, round shot being mere suit- 
ed to distant operations. Ship g^ns, and 
such others as are intended to be sution- 
ary, are placed on low substantial car- 
riages, moving on four small trucks ; these 
ere elevated by means of wedges called 
quoins. Some are discharged by locks, 
on the same principles as those for mus. 
quets ; and for ship use are certainty the 
ttifess and best adapted to a certainty of 
aim. Brass sizrpounders often weigh so 
little as 4 ciot. but some of the double for- 
tified battering^ cannon amount to full 3 
tofu each. 

A short kind of a cannon, caUed a car- 
ronade, is much in naval use : we have 
some that throw balls of near 70 lbs. .- 
their purpose is chiefly for close attacks, 
when their effects are dreadful : these 
slide in grooves on a bed carnage. The 
pieces used for throwing shells, which 
are hollow balls filled with powder that 
explode when the fuse burns into them, 
are howitzera and mortars ; the former 
are mounted in every respect similar to 
cannon, but are very short, and chamber- 
ed. I'hese throw either shells or grape 
with g^eat effect. The mortar is alu ays 
fired at an elevation of 45 degrees from 
the horizon, and its range, t. e, the dis- 
tance at which the shell is to fall, is de- 
termined by putting a greater or less • 
charge of powder into tbe chamber. 
Shells for mortars sometimes measure a 
diameter of 21 inches, but those for how- 
itzers rarelv exceed 11 inches, and ge- 
nerally are trom 4} to 8j), or thereabouts. 
The point blank range of a cannon is that 
distance at which the shot cuts a line, 
supposed to be drawn parallel with the 
surnce of earth, at a distance equal to 
the height of the chase of the cannon 
when horizontal. No shot goes in a right 
line from the muzzle to the object, but 
forms a curve often many yaids above 
the horizontal line. The point blank dis- 
tance is according to the calibre of the 
piece, and the proportion of powder, and 
its quality, used tor a charge ; we may 
however, state the ranges to be from 400 
to 1000 yards. 

Mortars will throw shells more than a 
mile. The carriage of a mortar is a larg« 
horizontal bed of timber, strongly clam]>. 
ed together, and placed on loose sand ; it 
should be perfectly kvt 1, The breecit 
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of a mortar is round, and rests in a hol- 
low made in the centre of the bed ; its 
muzzle is held up by a curved iron stay, 
which being acted upon by a screw gives 
the mortar more or less elevation : the 
trunnions are close to the breech^ and 
move upon the bed. 

We shall conclude this article with a 
short description of the method of cannon 
boring. 

Fig. 1. Plate cannon, &c. in an eleva- 
tion of a machine for boring cannon, and 
fig. 2. is a plan of it ; the same references 
are used in both figures : A is a cast iron 
frame to support Uie bearing for an iron 
shaft, B, turned by a steam engine, or 
water wheel ; this has a square box on its 
end, into which a square knob cast on 
the end of the gun is fitted by screws ; 
the mouth of the gun is supported on an 
iron frame, D, sliding on the two bed 
beams, £, £, and Can be fixed at any place 
by screws ; it has also screws to elevate 
or depress the brass which forms the 
bearing for the gun ; F is the boring bar, 
fastened at its end to a large block, G, 
running on the bed beams with small 
wheels : H is a rack fastened by its ends 
to puppets wedged on the bed, passing 
througn the block G; a pinion which 
works in this rack is attached to the 
block G; and its spindle has a wheel, I, 
with pins projecting from it : K is a bar 
going between these pins, and carrying a 
weight which turns the pinion, and forces 
the block G, and the boring bar, towards 
the gun. When the weight reaches the 
ground it must be lifted up, and its lever, 
K, hooked between two fresh pins of the 
wheel. 

Can voir, with letter-founders and prin- 
ters, a large sized letter distinguished by 
this name. 

CANNONADE, in marine affairs, is the 
application of artillery to the purposes of 
naval war, or the direction of its efforts 
Against some distant objects intended to 
be seized or destroyed, as a ship, battery, 
fortress, &c. 

CANNULA, in surgery, a tube made of 
different metals, principally of silver and 
lead, but sometimes of iron. 

CANOE, a small boat, made of the 
trunk of a tree, bored hollow, and some- 
times also of pieces of bark, sewed toge- 
ther. It is used by the natives of Ame- 
rica to go a fishing in the sea, or upon 
some other expedition, either by sea, or 
upon the rivers and lakes. 

CANON, commonly called prebendary, 
a person who possesses a prebend, or re- 
venue allotted for the peribrmance of di- 
Tia« lervice in a CAth«di»l or coUegiate 



chitfch. Oripnally canons were only 
priests, or inferior ecclesiastics, who liv. 
ed in community, residing near the cathe* 
dral church, to assist the oishop, depend- 
ing entirely on his will, supported by the 
revenues of his bishopric, and living in 
the same house as his oomestics or coun- 
sellors, &c. By degrees, these commu- 
nities of priests, shaking off their de- 
pendence, formed separate bodies; in 
time thev freed themselves from their 
rules, ana at len^ ceased to live in a 
community. It is maintained that the 
colleges of canons, which have been in- 
troduced into each cathedral, were not in 
the ancient church, but are of modem 
appointment. 

Cavoxt, in an ecclesiastical sense, a law, 
rule, or regulation of the policy and dis- 
cipline of a church, made by councils, 
either general, national, or provincial. 

Caxtoit of tcripturCf a catalogue or list 
of the inspired writings, or such books of 
the bible as are called canonical ; because 
they are in the number of those books 
which are looked upon as sacred, in op- 
position to those which are either not ac 
knowledged as divine books, or are re- 
jected as heretical and spurious, and arc 
called apocryphal. This canon may be 
considered as Jewish and Christian, with 
respect to the sacred writings acknow- 
ledged as such by the Jews, and those ad- 
mitted by the Christians. 

Cavoit, in music, a short composition 
of two or more parts, in whiah one leads, 
and the other follows ; or it is a line or 
any length, shewing, by its divisions, how 
musical intervals are distinguished, ac- 
cording to the ratios, or proportions, thsi*^ 
the sounds terminating the inter\^^ 
bear one to anotlier, when considered ac- 
cording to their degree of being acute or 
grave. 

Canok, in aritliroetic, algebra, &c. is a 
rule to solve all things of the same nature 
with the present inquiry ; tlius, every las; 
step of an equation in algebra is such a 
canon ; and, if turned into words, is a 
rule to solve all questions of the same 
nature with that proposed. Tables of 
logarithms, artificial smes and tangents, 
are called likewise by the name of canon. 

Canon Una. a collection of ecclesiasti- 
cal laws, serving as the rule and measure 
of church government. 

Canoks of the apoatlett a collection of 
ecclesiastical laws, which, though vexy 
ancient, were not left us by the apostles. 
It is true, they were sometimes called 
apostolic canons ; but this meant no more 
than that they were made by bishops, who 
lived «oon after th« spostleflb and were 
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caned apostolical men. Ther consist o^ 
it^ktions, which agree* with the disci- 
pfine of the second and third centuries : 
the Greeks generally count eighty-fife, 
bat th^ JLAtins receive only fifty, nor do 
tbey obserre all these. 

CANONICAL, something belonging 
to, or partaking of, the nature of a canon : 
thu9 we read of canonical obedience, 
which is that paid by the inferibr clergy 
to their superiors, agreeably to the can«n 
law. 

CANOPUS, in astronomy, a sUr of the 
first magnitude in the rudder of Argo, 
a constellation of the southern hemi- 
sphere. 

CANS1ERA, in botany,, a genus of the 
Tetrandria Monogynia class and order. 
Cal}-! ventricose, four-toothed; no co- 
rolla ; necta^ four-leaved, surrounding 
the base of the germ ; berry one-celled, 
one-seeded, superior. One species, C. 
scandens, natiye of India. 

CANTATA, in music, a son^ or com- 
position, intermixed with recitatives, airs, 
and different movements, chiefly intend- 
ed for a single voice, with a thorough 
base, thoQgh sometimes for other instru- 
ments. The cantata, when performed 
with jadgraent, has somethin§^in it very 
agreeable, the variety of "the movements 
not clogging the ear, like other compo- 
flt^ons. It was first used in Italy, then in 
France, whence it passed to us. 

CANTEBN, a small vessel made of tin- 
plate or wood, in which soldiers, when 
ontheirmarch, or in the field, cariy their 
liquor. They are cylindrical like barrels, 
7| inches diameter, and about four inch- 
es deep, holding three pints. 

CANTHARIUES, in the Materia Me- 
djca, ar« inflicts used to raise blisters. 
They dWer in their size, shape, and co- 
lour ; the largest are about an inch long. 
Some are of a pure aaui'e colour, others 
of that of pure gold, and others again 
have a miscture oigold and ozur'e colours, 
all brilliant and extremely beautiful. 
These insects are more common In hot 
conntrics, thoup^ they are occasionally 
to be met with in all parts of Europe, at 
«me seasons of the year; particularly 
among wheat and on meadows, upon the 
leavea of the ash, the poplar, the willow, 
&c. Such numbers of these insects are 
sometimes together in the air, that they 
Appear like swarms of bees ; they have 
likewise a veiydisagfreeable smell, which 
is a guide for those* who make it their 
business to catch them. Those who col- 
icct theffif tie them in a bag or piece of 
Tmcn ck>th, that has been well woVn, np- 
Aa which they are killed with the va- 
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pours of hot vinegar, and dried in the 
sun, and kept in boxes. When dried, 
they are so light, that fifty of them will 
scarcely weigh a drachm. The Sicilian 
cantharidcs, and particularly thpse of 
Etna, are reckoned better than.those of 
Spain. See Matsbia Mzoica and Pha&- 
XAcr. ♦ 

C ANTHARIS, in natural history, a ge- 
nus of iasects of the order Coleoptera, 
Generic character; antennae filiform; 
thorax mostly margined, shorter than the 
head ; shells flexile ; sides of the abdo- 
men edged with folded papillae. There 
are more than a hundred species enume- 
rated, which are separated into three di- 
visions ; A. four feelers, hatchet-shaped : 
B. feelers filiform, the last joint setace- 
ous : C. fore-feelers projecting, the last 
joint but one with a large ovate cleft ap- 
pendage, the last joint ovate, acute. This 
division is denominated Lymexylon. The 
whole pfenus, excepting tJie last division* 
which in the g^b and perfect state feeds 
on green wood, is most rapacious, prey- 
ing on other insects, and even on its own 
tribe : C. bipustulata is a very beautiful 
insect, of a slender and cylindric shape ; 
its colour is a veiy dark, but elegant, 
gilded green, with the tips of the wing- 
shells red, and on each side the thorax^ 
a little below the setting on the wing, 
shells, is a triple vesicle, of a bright red 
colour, extensile or retractile at the plea- 
sure oMhe insect, and which, if accurate- 
ly examined by the microscope, will ge- 
nerally be found to exhibit an alternate 
inflation and contraction, resembling 
that of the lungs in the larger animals. 
This species is found during the summer 
on various plants, and particulariy on net- 
tles. 

CANTHIUM, in botany, a genus of the 
Tetrandria Monogynia class and order. 
Calyx four-toothed, superior; corolla 
one-petalled, with a short inflated tube, 
and four-parted border; the mouth 
downy ; dnipe two-celled, with a one- 
celled nut in each. One species, C. par- 
viflomm, found in Coromai^del. . 

CANTICLES, or the Sonsr ofSongt^ in 
biblical history, a Hebrew mode of ex- 
pression to denote a song superlatively 
excellent in style and sentiment. Of this 
ancient poem the author is asserted, by 
the unanimous voice of antiquity, to have 
been Solomon, and this tradition is cor- 
roborated by many internal marks of au- 
thenticity. In the very first verse it is 
said to belong to Solomon : he is the sub- 
ject of the piece, and the principal actor 
in the conduct of it. Though the Song 
of Songs comes down to us recommendea 
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By the voice of antiquity, its divine au- 
toorityhas been called in question by 
many writers in modern days. Whiston 
thinks it a dissolute loose song, composed 
by Solomon when advanced in years, ' 
and degenerate in practice; and that 
therefore it ought to be excluded from 
the canon of the sabred books. Taken 
indeed in its primary and literal sense, it 
must be considered as describing a royal 
marriage, and may therefore be aenomi- 
nated an epithalamium, or hymeneal 
8ong. The celebrated Michaelis sup- 
posed that the object of it was, to teach 
God's approbation of marriage. But the 
ideas oi Harmer appear much more ra- 
tional; who, thoufrn unwilling to give it 
the name oif epithalamium, thinks it a 
marriage song, to be explained by com- 
positions of a similar nature in eastern 
countries. ** What can be more likely," 
savs he, <* to lead us into the literal sense 
of an ancient nuptial poem, than the com- 
paring it with similar modern produc- 
tions of the east, along with antiouc Jew- 
ish compositions of the same kind f* Bos- 
suet, bishop of Meaux, was of opinion 
that this song was to be explsuned by the 
consideration, that the Jews were wont 
to celebrate their nuptials for seven days 
together, distinguished from each other 
by different solemnities ; and this notion 
has been adopted by the author of '^ A 
new Translation of Solomon's Songs, with 
a Commentary and Annotations.*' The 
principal objection to this opinion is, that 
the conduct of the poem does not admit 
of such a distribution ; and the distin- 
guishing each day by some distinct cere- 
mony is a mere supposition, unsupported 
by (act The elegant and learned bishop 
Lowth devotes two of his Prxlectiones 
to an examination of this poem, and he 
determines it, with Bossuet, to be asacred 
drama, though deficient in some of the 
essential requisites of dramatic compo- 
sition. Sir William Jones, from his know- 
ledge of eastern poetry, was led to com- 
pare some parts of it with similar pro- 
ductions among the Arabians, and de- 
livers it as his opinion, that it is to be 
classed with the Hebrew idyls. 

Supported by the high authority of this 
illustrious scholar, Mr. M. Good, in an 
elegit metrical version with which he 
has favoured the public, considers the 
Song of Songs as forming, not one con- 
tinued and individual poem, but a series 
of poems, each distinct and independent- 
of the other; and he denominates them 
■acred idyls. <* The Song of Songs," he 
says, << cannot be one connected epitha- 
lamium, since the transitions are too ab- 



rupt for the wildest flights of the Orief^• 
tal Muse, and evidently imply a variety of 
openings and transitions; while, as a re- 
gular drama, it is deficient in every re- 
quisite that could give it such a dassifi- 
cation." It has been also regarded as a 
parable in the form of a drama, in proof of 
which, we are told. First, when closely 
examined, it will appear to possess all the 
essential qualities of a drama, llie mtr- 
riage of Solomon with the daughter of 
Pharaoh, (as related 1 Kings i. 1,) a poli- 
tical event, which, from the personages 
concerned in it, would be interesting to 
to the Jewish nation, was, as such, proper 
to furnish the fable of it. l*he writer is 
entirely left behind the curtain, and the 
whole of the composition is brought for- 
ward before the reader in parts between 
the speakers. The dramatit penorue are, 
Solomon, the bride, her attendants, and 
the virgins of Jerusalem. It should be 
observed, though the fact has indeed 
been overlooked by the critics, that all 
advance is made by the lady herself. She 
comes to his palace, unfetcbed, and ap- 
parently unsolicited. Finding him not 
there, she ^es in search of him, intreats 
to be received into his embrace; and 
when without denying, he eludes her en- 
treaties, she pufsues him in the ardour of 
her affection almost beyond the bounds 
of female delicacy and modesty. On the 
contrary, the royal spouse is cold at heart, 
and distant, prone to recede, and to in- 
trigue with his favourite concubines, but 
anxious to conceal his indifference and in- 
fidelity under laboured encomiums on the 
beauty of his spouse. The action ia com- 
plete, possessing a beginning, a middle, 
and an end, and composed of scenes, the 
shifting of which, if observed by % modem 
reader, as by an ancient spectator, would 
have preserved the conduct of the piece 
uniform and consistent. The plot, it 
must be allowed, Ts veiy simple, the in- 
tricacies of it arising only from those un- 
forseen impediments which were thrown 
by rival beauties in the way of the royal 
bride, and which threatened to deprive her 
of the object of her attachment The ca- 
tastrophe isthe triumph of honourablelove 
over the allurements of seduction, and the 
security of virtuous enjoyment over the 
torments of j ealousy and illicit fruition . Se • 
condly, considered as a parable; like otlier 
parables, while it conveys a literal sense in- 
teresting and appropriate, itconve^rs like* 
wise a religious lesson of great impor- 
tance. Now the method of dccypbering 
a fable or parable is, not by seeking'^ un- 
der the veil of the allegory, certain max- 
ims of recondite wisdom, which bear no 
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fcsembknce to the literal sense, but by 
facts genersUy known and fully under- 
stood: nor is the interpretation to be 
deemed true, unless, as in the case of 
the ]»arable of Nathan, or that of the 
sower, there subsists an obvious and 
characterbtic analogy between the sim- 
ple and the metaphorical acceptation. 
On this principle, it iff apprehended that, 
in the parable of the Canticles, the bride 
means the Jewiah religion, and the royal 
spouse the Jewish nation, represented 
under the name and i>er8on of their ruler 
and chief; and the obiect oTit is, to deli- 
neate, under images borrowed from the 
connubial state, the conduct of the Is- 
nelites at large, and that of Solomon in 
particular, in respect of their knowledj^e 
and worship of Jehovah. In proof of this 
position, it would be necessary to enter 
£uther into the subject than our limits 
will allow : the reader is therefore refer- 
red, for a justification of this theory, to 
Bees*8 New Cyclopedia. 

CANTO, in music, the treble, or, at 
least, the. higher part of a piece. 

CANTON, (JoB2v), in biography, an 
ingenious natural philosopher, was bom 
at Stroud, in Gloucestershire, in 1718 ; 
and was placed, when young, under the 
care of Mb*. Davis, an able mathematician 
of that place, with whom he had learned 
both vulgar and decimal arithmetic before 
he was quite nine years of age. He next 
proceeded to the higher parts of the ma- 
thematics, and particularly to algebra 
and astronomy, in which he had made^ 
considerable progress, when his father 
took him from school and set him to learn 
his own business, which was that of a 
broad-cloth weaver. All his leisure time 
iras devoted to the assiduous cultivation 
of astronomical science ; by which he was 
soon able to calculate eclipses, and to 
construct various kinds of sun-dials, even 
at times when he ought to have slept, be- 
ing done without the knowledge and con- 
sent of bis father, who feared that such 
studies might iniure his health. It was 
during this pTohibition,and at these hours, 
that he computed, and cut upon stone/ 
with no better an instrument tnan a com- 
mon knife, the lines of a large upright 
«m-dial, on which, beside the hour of the 
dav, were shewn the sun's nsing, his place 
in the ecliptic, and some other particulars. 
When this was finished, and made known 
to his father, he permitted it to be placed 
a|;ainst the front of his house, where it 
excited the admiration of several neigh- 
bouring gentlemen,and introduced young 
Canton to their acquaintance, which was 



followed by the offer of the use of their 
libraries. In the library of one of < tliese 
gentlemen he found Martin's Philosophi- 
cal Grammar, which was the first book 
that gave him a taste for natural philoso- 
phy. In the possession of another gen- 
tleman he saw a pair of globes ; a circum- 
stance that' afforded him great pleasure, 
from the great ease with which he could 
solve those problems that he had hitherto 
been accustomed to compute. 

Among other persons with whom he 
became acquainted in early life was Dr. 
Henry Miles, of Tooting, who, perceiving 
that young Canton possessed abilities too 
promising to be confined within the nar- 
row limits of a country town, prevailed 
on his father to permit him to come up to 
London. Accordingly he arriyed at the 
metropolis the 4th of March 1737, and 
resided with Dr. Miles at Tooting till the 
6th of May following, when he articled 
himself, for the term of five years, as a 
clerk to Mr. Samuel Watkins, master of 
the academy in Spital Square. In this 
situation, his ingenuity, diligence, and 
prudence, were so distinguished, that on 
the expiration of his clerkship, in May, 
1743, he was taken into partnership with 
Mr. Watkins for three years ; which gen- 
tleman he afterwards succeeded in the 
school, and there continued during the 
remainder of his life. 

Towards the end of 1745, electricity 
received a great improvement by the dis- 
covery of the famous Leyden phial. This 
event turned the thoughts of most of the 
philosophers of Europe to that branch of 
natural philosophy ; and our author, who 
was one of the first to repeat and to pur- 
sue th^experiment, found his endeavours 
rewarded by many notable discoveries. 
Towards the end of 1749, he was en- 
gaged with his friend, the late ingenious 
Benjamin Robins, in making experiments 
to determine the height to which rockets 
may be made to ascend, and at what dis- 
tance their light may be seen. In 1750 
was read at the Royal Society, Mr. Can- 
ton's " Method of making Artificial Mag- 
nets, without the use of, and yet far supe- 
nor to,, any natural ones." This paper 
procured him the honour of being elected 
a member of the Society, and the present 
of their gold medal. The same year he 
was complimented with the degree of A. 
M. by the University of Aberdeen. And 
in 1751 he was chosen one of the council 
of the Royal Society ; an honour which 
was twice repeated afterwards. 

In 1752, Mr. Canton was so fortunate 
as to be the first person in EngUmd, who. 
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bysUmcting the electric fire from the 
cl0iids during a tliundev-stonn, verified 
Br. Franklin's hypothesis of' the sinulari- 
ty of lightning and electricity. Next year 
his paper, entitled " Electrical Experi- 
nientsy with an Attempt to account for 
their sereral Phenomena," was read at 
the Royal Society. In the same paper 
Mr. Canton mentioned his having disco- 
vered, by many experiments, that some 
clouds were in a positive, and some in a 
negative state of electricity : a discovery 
vhich was also made by Dr. Franklin in 
America much about the same time. 
This circumstance, together with our 
Author's constant defence of the doctor's 
hypothesis, induced that excellent philo- 
sopher, on his arrival in England, to pay 
Mr. Canton a visit, and gave rise to a 
friendship which ever after continued 
between them. Mr. Canton was a con- 
tributor to the Fhilosophical S ransac- 
tions, and, among many other papers, he 
sent, in 1765, an accoimt of the transit of 
Venus of the 6th of June that year, ob- 
served in Spital Square. On the 1 ^th of 
December, the same year, another curi- 
ous addition was made by him to philo- 
sophical knowledge, in a paper, entitled 
*' Experiments to prove that Water is 
not incompressible." And on Nov. 8, the 
year following, were read before the So- 
ciety, his farther " Experiments and Ob- 
servations on the Compressibility of Wa- 
ter, and some other fluids." These expe- 
riments are a complete refutation of the 
famous Florentine experiment, which so 
many philosofihers have mentioned as a 
proof of the incompressibility of water. 
For this communication he had a second 
time the Society's prize gold medal. Mr. 
Canton was a contributor to many other 
publications, particularly to the Gentle- 
man's Magasine. In every period of his 
life he was an ardent promoter of useful 
science ; and while philosophy lives, the 
name of Canton will not be forgotten. 
Me died of the dropsy, in his 54tE year, 
on the 22d of March, 1772. 

CANTONING, in the military art, is 
the allotting distinct and separate quar- 
ters to each regiment of an army ; the 
town where they are quartered being di- 
vided into so many cantons, or divisions, 
as there are rep^iments. 

CANTUA, in botany, a genus of the 
Fcntandria Monogynia class and order. 
Calyx three to five-cleft ; corolla funnel- 
form ; stigma three-cleft ; capsule three- 
celled, three-valved, many seeded : seeds 
winged. There are four species, natives 
cf America. 



CANVASS, in commerce, avefy dear 
unbleached cloth of hemp, or flax, wove 
very regularly in little squares. It is 
used for working tapestry with the 
needle, by passing the threads of gold, 
silver, ulk, or wool, through the inter- 
vals or squares. This also is the name 
of a coarse cloth of hemp, unbleached, 
somewhat clear, which serves to cover 
women's stays, also to stiffen men's 
clothes, and to make some other of their 
wearing apparel, &c. It is likewise the 
name of a very coarse clotli made of 
hemp, unbleached, serving to make 
towels, and answering other domestic 
purposes. It is also used to make sails 
for shipping, &c. 

CAOUTCHOUC, or, ss it is usually, 
though improperly named, elattie gum^ 
is a vegetable matter, which, in several 
of its physical qualities, ss well as in its 
chemical relations, has some similarity to 
vegetable gluten, and which so far agrees 
both with it and albumen, as to approach 
in the nature of its composition to animal 
matter. 

Tlie substance to which the name of 
caoutchouc, or elastic gum, has been 
more particularly given, was brought 
from Spanish America, in the form of 
hollow spheres or bottles, in which state 
it is still imported into Europe; it was 
evident, therefore, that it had undergone 
some artificial preparation. Condamine 
gave the information, that it is the inspis- 
sated juice of a tree belonging to the 
family of the Euphorbia, which has since 
received the botanical name of Havea 
guianensis, or Havea caoutchouc. Inci- 
sions are made in the bark of this tree : 
a milky juice exudes, which is collected. 
It is applied in successive coatings over 
a mouldof clftv ; is dried up by exposure 
to the sun, and afterwards by being placed 
in the smoke from burning fuel; when 
dry, the clay mould is crushed, and the 
fragments extracted, and in this manner 
the spherical bottles are formed. It has 
since been discovered, that caoutchouc is 
not exclusively the produce of this.vege- 
table ; but that it is furnished likewise by 
other plants, either perfectly the same, 
or with very slight variations of properties. 
It is obtained io large quantity from the 
Jatropha elastica, a native likewise of 
different provinces of ''South America. 
Fourcroy procured specimens of the 
juice of the caoutchouc, in the state in 
which it exists previous to its inspissa- 
tion, from the Island of Bourbon, from 
Cayenne, and the Brazil^ and exasiined 
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iti pmertles. From expcrimentf he cim. 
duded, thftt caoutchouc eziats ready forin- 
edio the juice of the tree, and is capable 
ot being separated in the concrete form ; 
but that a portion also exists, not suffici- 
eotl)r peHect to be deposited with its 
elastic property ; that it acquires thia^ to- 
gether with its inspissation, from the ac- 
tion of oxygen; and that, by this opera- 
tion, e:q>oeure to the atmosphere mflu- 
ences the concretion of caoutchouc in the 
usual process in which it is brought to 
the soUd form. 

The purest caoutchouc fourcroy sup- 
poses to be that which separates sponta- 
neously from the Juice in close vessels. It 
is white, or of a slight fawn colour. The 
properties of caoutchouc have been de« 
termined, principally, from the state in 
which it exists in the elastic bottles which 
are imported to Europe ; and in this state 
its properties do not seem to have under- 
gone any important c)|^nge, or to be dif- 
ferent from those of the pure caoutchouc. 
Its Qolour is a dark brown ; its external 
' surface is smooth ; its internal texture 
is rougb» and presents a fibrous appear- 
ance Its specific gravity is nearly the 
same with water, being from 9.3 to 10.0. 
It is ioodoroua, and is also destitute of 
taste. 

The most remarkable phy«ical property 
of which this substance is possessed, and 
which eminently distinguishes it, is its 
high elasticity. It can be stretched out 
to a great length, and when the force 
that has been applied to it is withdrawn, 
it instantly returns to its former dimen- 
sions. Its pliancy is increased by heat, 
while it is rendered more rigid by cold ; 
and its softness, which is connected with 
the former quality, is so much increased 
by warmth, that it can be moulded into 
any form, and two parts newly cut may 
even be pressed together, so as to be in- 
timately united. 

Caoutchouc, exposed in a dry state to 
a high temperature, softens, swells up, 
and emits a fetid odour, similar to that of 
animal substances: as the heat is in- 
creased, it melts into a viscid matter, and 
remains in this state when cold. If heated 
sufficiently bi^h, it takes fire, and burns 
with a vivid hght and dense smoke ; in 
the countries in which it is produced it 
has been used for torches* It is perfectly 
insoluble in water and alcohol, but is dis- 
solved in either. 

This substance is capable of being ap- 
plied to important purposes, from its 
toi^ss and flexibility, its eluticity, and 



particularly its indestni^bility, and not 
oeing affected by air, water, or indeed 
the greater number of chemical agents. 
Tubes for conveying gases, and other 
chemical instruments, are accordingly 
prepared from it; and bougies, catheters, 
and similar surgical instruments of ca- 
outchouc, are much preferable to what 
can be prepared from any other sub- 
stance. 

The solution of caoutchouc in some of 
the oils has been used as a varnish, to 
render flexible substances, as silk, &c 
impermeable to water or air. It has the 
advantage of being perfectly flexible; but 
it is long before it dries, and is liable to 
be softened by a very moderate heat 
To render it less viscid, it is generally 
prepared from a mixture of volatile and 
expressed oils. 

CAP ofmaihietumce, one of the rej^a- 
lia, or ornaments of state, belonging to 
the kings of England, before whom it was 
carried at the coronation, and other great 
solemnities. Caps of maintenan<;^ arc also 
carried before the mayors of several cities 
in England. 

His of crimson velvet, faced with er- 
mine, and was formerly esteemed a badge 
and symbol of dignity, and suitable to a 
prince of the blood, being worn by King 
Ed«'ardlll. and succeeding sovereigns 
down to Edward \1. but ^ late it has 
been granted to private families. It is 
frequently to be met with above the hel- 
met, instead of a wreath, under gentle- 
men's crests. 

Cat, in a ship, a square piece of tim- 
ber put over the head or upper end of 
any ma9t, having a round hole to receive 
the mast. By means of these caps the 
top-masts and top-gallant-masts are kept 
steady and firm in the tressel-trees where 
their feet stand. . 

C4P of a guiif a piece of lead which is 
put over a touch-hole of a gun, to keen 
the priming from being wasted or spoiled. 

CAPACITY, in a genei'al sense, an ap- 
titude or disposition to retain or hold any 
thing. 

Capacitt, in geometry, is the solid 
contents of any body ; also our hollow 
measures for wine, beer, corn, salt, &c 
are called measures of capacity. 

Capasitt, in the modern doctrine of 
beat, sij^nifies the proportional capabi- 
lity of a given quantity of any substance 
to absorb and retain caloric, or that dis- 
position or property, by which various 
bodies respectively require more or less 
of this fluid to superinduce any given 
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temperature in a given mass. See €▲• 

LOEIC. 

That this capacity varies in different 
bodies, and even in the same substance 
in ciifTecent states, may be easily shewn. 
If tlie quantities of heat necessary to be 
added to or taken from bodies, in order 
to produce equal changes in their tem- 
perature, were in all cases proportional 
to their respective quantities of matter ; 
as if, for example, it would require the 
same quantity of this fluid to heat a 
pound of water, a pound of oil, or a 
pound of mercury, 20 degrees, this would, 
of course, indicate that their capacities 
were equal : but if, on the contrary, it 
should be found that the same quanti^ 
of caloric, applied to these 'various sub- 
stances, should produce ilifierent changes 
in the temperature of equal quantities, 
or equal changes in the temperature of 
different quantities of each, it would fol- 
low, that their capacities from this fluid 
must proportionally vary. Let us con- 
ceive, tluit having three several pounds 
of water at the temperature of HOP of 
Fahrenheit's thermometer in separate 
vessels, there be added to the first a 
quantity of water at 50^ ; to the second 
a quantity of spermaceti oil, also at 50^ ; 
and to the third a quantity of mercury 
at the like temperature of 50*^ ; and that 
each of the mixtures be stirred together, 
and the addition continued, till they have 
all asisumed throughout a common tem- 
perature of 70°. Now, as each of the 
Sounds of water has, in this case, been 
eprived of an equal quantity of caloric, 
(^viz. as much as was necessary to raise 
its temperature 40®, or from 70° to 110°, 
the absolute capacities of the whole of 
the water, the oil, and the mercury, 
which have been added, must, of course, 
be equal, whatever be the quantity of 
each ; each of them having absorbed an 
equal quantity of heat. On comparing 
the quantities of these latter substances, 
however, it will be found that we have 
employed in the experiment about two 
pounds of water at 50°, four pounds of 
oil, and nearly sixty pounds of mercury, 
each of which has been heated 20° ; so 
that it reciuircs as much caloric to heat 
one pound of water 20°, as to produce 
ihe same effect on two of oil, or 30 of 
mercury; and their relative capacities 
are therefore inversely in this proportion. 
A change of capacity in the' same bwly 
is producible in three ways : by mecha^ 
nical compression or dilatation, by che- 
mical combination, or by the action of 
heat itself, of each of which we shall say 



a few words. IVith regard to the first, 
the general fact appears to be, that 
wherever a body is by any means con- 
densed, its capacity becomes diminished i 
but that where it is dilated or enlarged 
in its bulk, it is proportionally increased. 
Thus, if a thermometer be suspended in 
a receiver, and a quaniity of air con- 
densed into it, the mercniy will rise ; a 
part of the caloric which is contained 
m the air beinj;, as it were, squeezed 
out by its compression, and forced into 
the mercuiy in the bulb, whose tempera- 
ture u consequently raised : if, however, 
on the contrary, the air be rarefied, the 
thermometer will indicate cold t the ca^ 
pacity of the ur in the receiver being 
increased by its rarefaction, and a por- 
tion of the caloric in the contiguous bo- 
dies consequently absorbed, whereby 
their temperature is lowered and their 
bulk diminished. 

The second mo4eof changing the ca- 
pacities of bodies is by their chemical 
combination ; and, perhaps, there ir no 
combination unaccompanied bv such a 
change, in some instances this takea 
place in a very remarkable degree, and 
It is fix>m hence that we derive the eflects 
of calorific and frigorific mixtures. If, 
for example, a quantity of sulphuric acid* 
diluted with an equal measure of water, 
be poured on a quantity of crystals of 
Glauber's salt, recently powdered, the 
capacity of the compound is considerably 

Skater than that of its component tngre- 
ents; it becomes, therefore, strongly 
absorbent of caloric, which it attracu 
from the bodies in its vicinity, and a quan- 
tity of water in a phial placed in the mix- 
ture will be soon frozen. 

The third case of change of capacity, 
by the action of heat itself, is, perhaps, 
productive of more important effects in 
nature than either of the other two. The 
capacities of all bodies are increased in 
some proportion to the dikution of their 
bulk, and the dissj^gregation k^ their 
constituent particles, .as well by the 
agency of caloric as by any other cause. 
Hence, when a solid is fused, or a liquid 
resolved into vapour, cold is produced 
by the augmentation of its capacity ; and, 
e converWf when steam is condensed, or 
congelation takes place, heat is developed 
by its diminution. Thus, if equal quan> 
tities of pounded ice and water, each at 
S2° of Fahrenheit, be exposed to heat in 
two similar vessels in a water-bath, the 
water will be heated in 178° before the 
ice is all dissolved, the water produced 
from which will, of course, still remain 
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ato3^•o that the increase of capacity 
in the ice, during its solution, is aumcient 
to enable it to absorb, without any eleva- 
tion of its temperature, as much caloric 
as has raised the temperature of an equal 
quantity of water 146^ ; and the like quan- 
tity is also again emitted on its becoming 
again congealed. If a quantity of water 
be exposed without agitation to a degree 
of cold equal to 24^' or 25<', it will fre- 
quently acquire this temperature without 
freezing; but as soon as congelation be- 
g|ins, the thermometer will immediately 
rise to 33^, and the whole will remain at 
that temperature till all the water is con- 
Tcrted into ice. 

This latter change of capacity appears 
to be absolutely essential to the weU-be- 
iog of the universe, as affording a con- 
stant modification of the action of heat 
and cold, whose effects would otherwise 
be inordi nate . If this did not take place, 
the whole of a mass of water which was 
exposed to a temperature above the boil- 
ing point would be instantly disnpated in 
vapour with explosion. The fact, how- 
ever, is, that the capacity of those por- 
tions of the liquid, which are successively 
resolved into a vapour, becomes thereby 
sufficiently augmented to enable them to 
absorb the superabundant caloric as fast 
as it is communicated : and it ia for this 
reason that boiling water in- an open ves- 
sel never reaches a higher temperature 
than 212^. The polar ices would all in- 
stantaneously . dissolve, whenever the 
temperature of the circumambient air 
was above 32^, if it were not that ei^ch 
particle absorbs a quantity of caloric in 
Its solution, and thereby generates a de- 
gree of cold, which arrests and regtilates 
the progress of the thaw ; and the con- 
verse of this takes place in congelation, 
which is in its turn moderated by the heat 
developed in consequence of the dimi- 
nution of capacity, which takes place in 
the water during its transition to a solid 
sUte. 

Cavacitt, in law, the ability of a man, 
or body politic, to give or take lands, or 
other things, or sue actions. 

Our law allows the king two capacities, 
anatural and a political; inthe first he may 
purchase lands to him and his heirs ; in 
the latter to him and his successors. The 
clergy have the like. 

CAPAJEIASON, or horsecloth, a sort 
of cover for a horse . For kd horses it is 
Commonly made of linen cloth, bordered 
nmod with woollen, and enriched with 
tile anus of the master upon the middle, 
which covers the croupe, and with two 
cabers on the two sides. The capara- 



sons for the army are sometimes a great 
bear's skin, and those for stables are of 
single buckram in summer,' and of cloth 
in the winter. 

CAPELLA, in astronomy, a bright fix- 
ed star of the first magnitude, in the left 
shoulder of the constellation Auriga. It 
is in the Britannic Catalogue the four- 
teenth in order of that constellation. Its 
longitude is 17° 31' 41", it latitude 2^ 
51' 47." 
. CAPER. SeeCAPFARis. 

CAPIAS, is a writ of two sorts, one 
whereof is called capiaa ad reapondendumf 
before judgment, where an original is 
sued out, &c. to take the defendant and 
make him answer the plaintiff: and the 
other a writ of execution, after judgment, 
being of divers kinds. 

Capias ad respondendum, is a writ com- 
manding the sheriff' to take the body of 
the defendant, if he may be found in his 
bailiwic or county, and him safely to keep, 
so that he may have him in court on the 
day of the return, to answer to the plain- 
tiff of a plea of debt, or trespass, or the 
like, as the case may be. And if the 
sheriff return that he cannot be found* 
then there issues another writ, called an 
aUaa capiat f and after that another, call- 
ed j^i/rte« capiae; and if upon none of these 
he can be found, then he may be pro- 
ceeded against unto outlawry. But all 
this being only to compel an appearance, 
af^er the defendant hath appeared, the 
effect of these writs is taken ofi^, and the 
defendant shall be put to answer, unless 
it be in cases where special bail is re- 
quired, and there the defendant is actual- 
ly to be taken into custody. 

Camas ad satUfaciendum, is a writ di- 
rected to tlie sheriff, commanding him to 
take the boily of the defendant, and him 
safely to keep, so that he may have his 
body in court at the return of the writ, 
to make the plaintiff satisfaction for his 
demand; otherwise he is to remain in 
custody till he do. "When a man is once 
taken in execution upon this writ, no 
other process can be sued out against his 
lands or goods. But if a defendant die 
whilst charged in execution upon this 
writ, the pladntiff may, after his death, 
sue out new executions against his lands, 
g^ods, or chatties. 

Capias vtle^atum, is a writ that lies 
against a person that is outlawed in any 
action, whereby the sheriff is command- 
ed to apprehend the body of the party - 
outlawed, and keep him in safe custody 
till the day of the return of the writ, and 
then present him to the court, there to 
be dealt with for his contempt. But this 
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being only for wafit of appearance, if be 
Shan aftenrardu appear, the outlawry is 
most commonly rCTened. 

Capias in vrithemamj is a writ directed 
to the sheriff, in case where a distress is 
carried out of the county, or concealed 
by the distrainer, so that the sheriff can- 
not make deiSverance of the goods upon 
a replevin, commanding him to take so 
many of the distrainer's own goods, by 
way of reprisal, instead of the other that 
are so concealed. 

CAPILLARY tube^, in physics, litfle 
pipes, whose canals are extremely nar- 
row, their diameter being only a half, 
third, or fourth of a hne. 

The ascent of water, &c. in capillary 
tubes, is a phenomenon that has long em- 
barrassed philosophers ; for let one end 
of a glass tube, open at both ends, be iro- 
roerged in water, anrf the liquor within 
the tube will rise to some sensible height 
above the external snrface ; or if two or 
more tubes are immerged in the same 
fluid, one of them a capillaTy one, the 
other of a larger bore ; the fluid will as- 
cend higher in the capillary tube than in 
the other, and this in the reciprocal ratio 
of the diameters of the tubes. 

In onlerto account for this phenome- 
non,itwill be necessary first to premise that 
there is a greater attiraction between the 
particles of glass and water, than there 
is between the particles of water them- 
selves: this appears plain from experience 
which proves the attractive power in the 
surface of glass to be very strong; whence 
it is easy to conceive how sensiole such a 
power must act on the surface of a fYuid 
not viscid, as water contained within the 
small cavity or bore of a glass tube ; as 
also that it will be in proportion stronger 
as the diameter of tne bore is smaller ; 
for that the efficacy of the power foUows 
the inverse proportion of the diameter is 
evident from hence, that only such par- 
ticles as arc In contact with the fluid, and 
these immediately above the surface, can 
affect it. Now these particles form a 
periphery, contiguous to the surface, the 
upper part of which attracts and raises 
the surface, and the lower part, which is 
in contact with it, supports and holds 
it up, so that neither the thickness nor 
length of the tube avails any thing, only 
the said periphery of particles, which is 
always proportional to the diameter of 
the bore ; the quantity of the fluid raised 
will therefore be as the surface of the 
bore which it fills, that is, as the diameter; 
as the effect would not be otherwise pro- 
])ortiona] to the cause, since the quanti- 
tics follow the ratio of the diameten, the 



heights to which the fluids will rise in 
different tubes will be inversely as the 
diameters. 

Some, howeyer, doubt whether the 
law holds throughout, of the ascent of 
the fluid bemg always higher as the tube 
is smaller. Dr. Hook's experiments, with 
tubes almost as fine as cobwt bs, seem to 
shew the contrar}'. The water in these, 
he ubserves, did not rise so hi|^b as one 
would have expected. The highest he 
ever found was at 21 inches above the 
level of the water in the basin, which is 
much short of what it'ought to have been 
by the law above mentioned. 

Capillart veneU, in anatomy, the 
smallest and extreme parts of the veins 
and arteries. 

CAPITAL, the head, chief, of princi- 
cipal of a thing. Thus, 

Capital, in geography, denotes the 
principal city of a kingdom, province, 
or state; as London is the capital of 
Britain. 

Capital, amon^ merchants, traders, 
and bankers, signifies the sum of money 
which individuals bring, to make ap the 
common stock of a partnership when it 
is first formed. If is also said of the 
stock which a merchant at first puts into 
trade for his account It signifies like- 
wise the fund of a trading company, or 
corporation, in which sense the word 
stock is generally added to it: thus, we 
say, the capital stock of the bank, &c. — 
The word capital is opposed to that of 
profit or g^in, though the profit often 
increases the capital, and becomes itself 
a part of it. 

Capital crime, such a one as subjects 
the criminal to capital punishment, that 
is, the loss of life. 

Capital, in architecture, the upper- 
most part of a column or pilaster, serving 
PS the head or crowning, and placed im- 
mediately over the shatt, and under the 
entablature. 

The capital is the principal part of an 
order of coluiAns or pilasters. It is of a 
diflfbrent form in the different orders, 
and is that which chiefly distinguishes 
and characterizes the onlers. Such of 
these as have no ornaments, as the Tus- 
can and Doric, are called capitals of 
moulding^; and the rest, which have 
leaves and other ornaments, capitals of 
sculptures. 

Capital, Tracaif, consists of three mem- 
bers, viz. an abacus, under this an ovolo 
or quarter round, and under that a neck 
or colarino, terminating in an astragal or 
fUlet, belonging to the shaft 

Cmhtajl, Doric, has its abacus plain. 
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•nd three anniilets under the otoIo, or 

echlnas. 

Cafitai, Mtmct that which is diftin- 
Cttished by volutes and otoIos. The o?o<« 
lots adorned with eggs and darts. 

CiriTAiiy Ctrmihian, is the richest of 
all, being adorned with a double row of 
leaTcs, with eight large and as many small 
volutes, situated round a body, which by 
some is called campana^ or bell, and by 
ethers tambour or capsule. 

CinvAit emnpodiey that which has the 
double row of leaves of the Corinthian, 
and the volutes of the Ionic capital. 

CAPiTAia, among printers, large or 
initial letters^ in which titles are com* 
posed 



The English printers some years ago 
made it a rule to begin almost every sub- 
stantive with a capital; a custom not more 



abaurd than that of using no capitals at 
all. 

Capitals, however, may very properly 
commence the first word of every book, 
chapter, letter, note, or any other piece 
of writing: the first word Aer a period* 
and if the two sentences are totally inde- 
pendent, after a note of interrogation or 
excIamatJon ; but if a number of inter- 
rogative or exclamatory sentences are 
thrown into one general group, or if the 
construction of Uie latter sentences de- 
pends on the former, all of them except 
the first, may begin witli a small letter: 
the appellations of the deity : proper 
names of persons, places, streets, moun- 
tains, rivers, ships; adjectives derived 
from the proper names of places : the 
first worn of a quotation, introduced 
after a colon, or when it is in a direct 
form; but when a quotation is intro- 
duced obliquely after a comma, a capital 
is unnecessary: the first word of an exam- 
ple : every substantive and principal word 
in the titles of books : and the first word 
of every line in poetry. The pronoun I, 
and the interjection 0,are also written 
in capitals. Other words, beside the ' 
preceding, may likewise begin with capi- 
tals, when they are remarkably emphati- 
cal, or the principal subject of the com- 
position. The ancient MS S. both Greek 
and Latin, are written wholly in capitals. 

CAPITATION, a Ux or imposition 
nised on each person, in consideration of 
his labour, industry, office, rank, &c. 

CAPITE, in law, an ancient tenure of 
i>Dd, which was held immediately of the 
bog, as of his crown, either by knight's 
•trvice or socage. The tenure in capite 
vasof two kinds, the one principal and 
!|uieral, the other special or subaltern, 
she former was of the king, the foimtain 
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from whence all tenures have their main 
original. The latter was of a particular 
subject, so called, because he was the 
first that granted the land in such man- 
ner, and hence he was styled ''capiulis 
dominus, and caput terrae illius.*' Thiste* 
nure is now abolished, and, with others^ 
turned into common socage. 

CAPITULATION, inmiliUry affairs, a 
treaty made between the garrison or inha* 
bitants of a place besieged, and the be- 
siegers, for the delivering up the place 
on certain conditions. 

The most honourable and ordinary 
terms of capitulation are, to march out at 
the breach, with arms and baggage^ 
drums beating, colours flying, a match 
lighted at both ends, and some pieces of 
cannon, waggons, and convoys fbr their 
baggie, and for the sick and wounded. 

*CAPPARIS, in boUny, English caper- 
6u«A, a genus of the Polyandna Monogy- 
nia class and order. Natural order of 
Putaminex. Caparides, Jussieu : Essen* 
tial character : calyx four-leaved, coria- 
ceous ; petals four ; stamens lonr ; berry 
corticose, one-celled, pedioelled. There 
are twenty-five species. This genus con- 
sists of shrubs. The leaves are simple 
in the berry-bearing sorts, having ne* 
quently two spines at the base, but in 
those which bear pods commonly naked 
or bi-glandular. Flowers in a kind of co- 
rymb, terminating. Some of the speciea 
have a berry, others have a silique or pod 
for a fruit. C. spinosa, common caper- 
bush, is a low shrub, generally growing 
out of the joints of old walls, the fissures 
of roeks, and among rubbish. It grows 
wild in the southern countries of Europe, 
and in the Levant. Dr. Smith thinks it 
surprising that this beautiful shrab, which 
is as common in the South of France as 
the bramble with us, should be almost 
unknown in our gardens, where it can 
scarcely be made to flower, except in a 
stove with great care. 

C APRA, the goat, in natural history, a 
genus of Ufammalia, of the order Pecora. 
Generic character : horns hollow, coro- 

Eressed; rough, almost close at their 
ase, turned back; ei^t lower fore 
teeth i no tusks ; chin in the male beard- 
ed. Of these there are three species, of 
which we shall attend particularly to the 
G. hircus, or common goat. This ani- 
mal is found domesticated in almost 
every part of the Globe, but was intro- 
duced into America only on its discovery 
by Europeans. In its internal structure 
it extremely resembles sheep, but is far 
superior to them in alertness, sentiment, 
and intelligence. The goat approacb^^ 
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man without difficttltj^y is won hj kind- 
ness, and capable of attachment. Con- 
finement is ill suited to his ezcursiTe 
tendencies, and he is fond of retiring 
into solitude, and ranging on the cliffs of 
the most rugged and Darren mountains. 
He will not only climb and stand on the 
loftiest craggs, but sleep also on the 
▼erge of the most steep and terrific pre. 
cipices. He is capable of enduring both 
cold and heat, and the most ardent rays 
of the sun produce in him no rertigo or 
sickness of any description ; the violence 
of storms causes him httle or no inconre- 
niencie8,but he suffers somewhat from 
very rigorous cold. His oigans are ex- 
tremely supple, and his frame is robust 
and nervous. Almost all herbs are used 
b^ him for food^ and few are noxious to 
him. His favourite nourishment, how- 
ever, is derived from the tender branches 
and bark of trees and shrubs, from lichens 
and hemlock. He is sprigh%, roaming 
and lascivious in the extreme ; inconstant, 
and capricious in his temper; and the vi- 
vacity of his feelings is exhibited in a 
perpetual succession of rapid, abrupt, 
and sportive movements. He prefers 
barren heats to luxuriant pastures, 
avoids moist and marshy places, and 
never flourishes but in mountainous, or 
at least elevated situations. The female 
will allow Itself to be sucked by the 
young of various other animals, and a 
foal which has lost its mother has been 
seen thus nourished by a goat, which, in 
order to facilitate the process, was placed 
on a barrel. The attachment between 
the nurse and foal appeared strong and 
natural. The milk or the goat, contain- 
ing few oily particles, is much valued in 
medicine, and being easily curdled, is 
formed into cheese of high estimation. — 
The celebrated Parmesan cheese is made 
of it. 

The goats .of Wales are generally 
white, and are both stronger and larger 
than those of other hilly countries.' Their 
flesh is much used by the inhabitants, 
and often dried and salted, and substitut- 
ed for bacon. The skins of kids are 
much valued for gloves, and were for- 
merljr employed in furniture, when paint- 
ed with rich colours, of which they are 
particularly capable.and embellishea.with 
omamentu flowers and works of silver 
and g^ld. 

The extremely unpleasant odour at- 
tending these animals is supposed to be 
beneficial, and horses appear so much 
refreshed by it, that a ^oat is on this ac- 
count often kept in the stables of the 
great. Of the many varieties of this 



species, that of Anp^ra is the most cu- 
rious. It is principally valued for its 
long and exauintely fine hair, which it 
loses by a cnanj^e of pasture from the 
immediate vicimty of Anfora, and which 
the owners are incessanUy assidaoasin 
washing and combing, and otherwise 
promotmg its growth and cleanliness.— 
It is formed into camlets of the finest 
texture. 

The Syrian goat is remarkable for its 
pendulous ears, and is common in n- 
rious parts of the East : the animals of 
this variety are driven in flocks through 
the Oriental towns eveiy morning and 
evening, and each house-keeper sees 
drawn from them, before her door, is 
much milk as she is in want of. See 
Mammalia, Plate VI. fig. 6. 

The Chamois fosit inhabits the most 
elevated mountains of Europe, and feeds 
on shrubs, roots and herbs : its chase is 
extremely laborious and dangerous : its 
sig^t and smell are both exquisite : it is 
particularly shy : its swiftness is also very 
great, and it makes its way with speed 
over the most pointed rocks, can mount 
or descend precipices with facility, and 
hang on steeps nearly pefpendicular.— 
Plate VI. fig- 5. 

C. Ibex, or the Ibex goat of Pennant 
This is considerably larger than the last 
species : its blood was formerly deemed 
a specific in the materia medica for va- 
rious diseases : its strength and fueling 
are extraordinary : it is found in the Car- 
pathian and Pyrennean mountains, in the 
Rhcetian Alps, in Crete, and in Tartary. 
Whin hardly pressed, it will throw itself 
from a vast height with little or no injury, 
contriving always to fall on its horns. 
Plate IV. fig. 4. 

C. Caucasica, the Caucasan Roat, in- 
habits the most rugged rocks of mount 
Caucasus, and is, perhaps, superior in 
vigour and agility to all that have been 
mentipned. A bezoar is sometimes found 
in the stomach of this animal, as well 
as in that of several others quadrupeds. 
Monardes states that he saw one of these 
creatures leap from a high tower, and 
having reached the ground upon his 
horns, immediately, without any wound, 
dislocation, or contusion, rise on his feet. 

C APHAKIA, in botany, gtMH-roted^ a 
genus of the Didynamia Angioi|>ermia 
class and order. Natural order of Per- 
sonatx. Scrophulariae, Jussieu: Essen, 
tial character : calyx five-parted ; corol 
bell-form, five-clefl, acute; capsules hi- 
valve, bilocular, many seeded. There are 
seven species, of which C. biflora, shrub- 
by goat-weed, or sweet-weedjisa shrub. 
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sddom exceedinr four feet in height ; 
bnnches long and woody; leayes oblong 
Ktindnate at both ends, an inch and 
half long ; peduncles one-flowered, slen- 
der ; flowers without scent, calyx smooth ; 
corolla white ; capsule furrowed on both 
sides the length of the calyx; seeds 
small. It is common in Jamaica, in all 
the Caribbees, and the neighbouring con- 
tinent 

CAPRICORN, in astronomy, one of the 
twelve signs of the zodiac, represented 
on globes in the form of a goat, and cha- 
racterized in books by this mark 1^ . See 

ASTBOVOMT. 

C^pucomir, tropic of, a lesser circle of 
the sphere, which is parallel to the equi- 
noctial, and at 23^ SO' distance from it 
southwards. 

CAPRIFOLIA, the third order of the 
eleventh class of Jusneu's natural system. 
It has the following characters: calyx 
one-leafed, superior, often calycled or 
bracteated at its base ; corolla generally 
monopetalous, either regular or irregular, 
in a tew instances polypetalous ; petals 
united by a broad base ; stamens or a de- 
finite number, often five: in the monope- 
talous genera always inserted into the 
corolla, and alternating with its segments; 
in thepolypetalous ones sometimes placed 
opon the pistil, alternating with the pe- 
tals, and sometimes fixed to the middle of 
each petal ; germ inferior ; st^le general- 
ly single, sometimes none ; stigma single, 
or rarely three; fruit inferior, either a 
berry or a one or many-celled capsule ; 
each cell with one or many seeds ; corcu- 
lum of the seed in a large upper cavity of 
the large soUd perisperm ; stem either a 
sbrub or a tree, rarely herbaceous; leaves 
in most oppovte, in a few alternate; sti- 
pules none. 

CAPRIMULGUS, the gooUucher, in 
natural history, a genus of birds of the 
order Paaseres. Generic character : bill 
short and hooked at the end; mouth 
extremely wide, with seven or more stiff 
bristles on the upper mandible ; tongue 
entire at the end and small ; tail of ten 
feathers, and not forked; leg[s short; 
toes united as far as the first joint by a 
membrane; middle claw with a broad 
serrate edge. 

The birds of this genus, unless dis- 
tmbed, or in cloudy and gloomy wea- 
ther, seldom make their appearance by 
day, but by night are active and alert in 
tite pursuit of insects, which constitute 
their fbod. The female deposits only 
two eggs^ and on the bare i^round. 
Then «re according to Gmel^n mneteen 



species, though Latham enumerates only 
fifteen. The most curious and interesting 
are — 

C. Europxus, or the European goat- 
sucker. This is the only species met 
with in Europe, in every part of which it 
may be found, though no where abun- 
dantly, and it is never observed to unite 
in companies. Being migratory, it arrives 
in England in May, and quiU it in Sep* 
tember. It is a mortal enemy to various 
insecta, and particularly to cockchafers, 
six of which, besides four very large 
moths, have been found in its stomach. 
The glare of day is overpowering to ita 
sight, which is cleared by twilight. 
During this, therefore, it is in quest of 
food, and in full activity. It is singularfor 
perching, not across a branch as other 
oirds do, but lengthwise : the female 
lays her eggs on the ground instead of a 
nest, apparently little anxious for their 
maturity: thoug^h when disturbed she 
will move them it is said to a place ima- 
gined by her to be more secure. 

C. Vii*ginianu8, or the Virginian goat- 
sucker. This bird arrives in Virginia in 
April, and inhabits principally the moun- 
tainous parts of that country. As the 
evening advances, it approaches the ha- 
bitations of man, and, fixing on a post or 
rail, utters many times one plaintive cry; 
and from the evening till the morning 
this movement and cry are with short in- 
tervals repeated. Instead of pursuing in- 
secta always on the wing, it often leaps 
up for them as they pass with the moat 
successful dexterity, falling back again 
upon its perching place. Its flesh is va- 
lued for rood. 

CAPSICUM, in botany,English Guinea- 
pepper, a g^nusof the Pentandria Mono- 
gynia class and order. Natural order of 
Luridse. So]anex,Jussieu. Essential cha- 
racter: corolla rotated; berry exsuc- 
cous. There are five species accoi*dlng 
to Martyn, but many botanists mention 
sixteen, and others twenty. C. annum, 
annual capsicum, or Guinea-pepper, is 
two feet high, upright, branched, leaves 
ovate lanceolate, smooth, and of a dark 
green colour; flowers white, lateral, so- 
litary. The fruit is a berry, varying in 
uze and shape, extremely smooth and 
shining on the outaide, scarlet or jellow. 
The beauty of the capsicum is in their 
ripe fruit, forming a pretty contrast to 
their dark leaves and white flowers, mak- 
ing a beautiflil appearance in the gardens 
when properly disposed, or when planted 
in pota for the decoration of courts. 
Most of th^ softs of capsicum are na- 
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tives of both the Indies, but they wo' 
chiefly brought to Europe from America, 
where they abound in all tlie Caribbee 
blands, and are greatly used in Muces, 
whence the thiit is culed Guinea-pep- 
per. From the C. minimum is obtain- 
ed the Cayenne-pepperi so much used in 
highly-seasoned cookery. See CATiirxx- 

CAPSTAN, or mmit'capttanf in a ship, • 
a peat piece of timber in the nature oi a 
windlass, placed next behind the main- 
mast, its foot standing in a step on the 
lower deck, and its bead between the 
upper deck ; fonned into several squares 
with holes in them. Its use is to weigh 
the anchors, to hoist up or strike down 
top-masts, to heave any weighty matter, 
or to strain any rope that requireth a main 
force. 

CjufSTAS-bart, the pieces of wood that 
are put into the capstain-holes to heave up 
lAy thing of weight into the ship. 

Camtah, pawi of a, a short piece of 
iron made fast to the deck, and resting 
upon the whelps, to keep the capstain 
from recoiling, which is of dangerous con- 
sequence. 

Capstan, -whe/pt o^ a, are short pieces 
of wood made fast to it, to keep the ca- 
ble from coming too nigh in turning it 
about. 

CAPSULE, among botanists, a species 
of pericarpium, or seed-vessel, composed 
of several diy elastic valves, which usu- 
ally burst open at the points when the 
seeds are ripe: it differs from a pod in be- 
ing roiindish and short. This kind of peri- 
carp.um sometimes contains one cell or 
cavity, sometimes more ; in the first case 
it is called unilocular, as it is bilocukr, 
trilociilar, &c. when it contains two, three, 
&c. cells or ca\ Uies. 

^ CAPTION, m law,' is where a commis- 
sion is executed, and the commissioners 
subscribe their names to a certificate, de- 
claring when and where the commission 
was executed. It relates chiefly to com- 
mifivons to take answers in chancery, and 
de)>o»itions of witnesses, and take fines of 
lands, kcr 

Caftios and homing^, in the law of 
Scotland. When a decree or sentence is 
obtained aapainst any person, the obtainer 
thereof takes out a writ, whereby the 
party discerned is charged to pay or fulfil 
the will of the decree, under the pain of 
rebellion : this writ is called letten of 
horning. If ha refuse to comply, then 
the V' nt or letters of caption may be rais- 
ed, whereby all the inferior judges and 
Qftgiatntes are oommaoded to assist in 



apprehending the rebel, and putting him 
in prison. 

CAPTURE, a prize taken by a ship of 
war at sea : vessels are looked upon as 
prizes, if they fight under any other stand- 
ard than that of the state from which they 
have their commissions, if they have no 
charter-party, invoice, or bill of lading 
aboard; if loaded with effects belong* 
ing to the king's enemies, or even contra- 
band goods. Those of the kim^s subjects 
recovered from the enemy, after remain- 
ing twenty-four hours in their hands, are 
deemed lawful prizes, if taken. In ships 
of war the prizes are to be divided among 
the captors, t. e. officers, seamen, &c. as 
his Majesty shall appoint by proclama- 
tion; but among privateers. the division is 
according to agreement among the own* 
era. See Pmizs. 

CAPUKA, in botany, a genus of the 
Hexandria Monogynia class and order. 
Essential character ; calyx none ; corolla 
six-deft; stamina within the tube ; germ 
superior ; stigma globular ; pericarp ber- 
ry. There is but one species, t»z. C. pur- 
. purata, native of the East Indies. 

CAPUT Draeomt, the Dragrn'M head, 
in astronomy, the ascending node of the 
moon. See Noox. Caput Draconu is al- 
so a star of the first magnitude in the head 
of the constellation Draco. 

Cawt morhmmt in cheaistfy, that thick 
dry matter which remains after distil- 
lation of any thing, but of minerals es- 
pecially. lUiese residues were fonneriy 
thrown away as of no value. Glauber 
was the first person who examined them 
with minuteness, and in the research he 
discovered the sulphate of soda, then 
named afler hin^sel^ Glauber's salt This 
he obtained in the caput mortuum re- 
maining after the distillation of muri- 
atic acid from common salt* and green 
vitriol. 

CARABINE, a fire-arm, shorter than a 
musket, carrying a ball of twenty-four in 
the pound, borne by the light-horse, 
hanging at a belt over the left shoulder. 
The barrel is two feet and a half lon^, and 
is sometimes furrowed spirally within, 
which is said to add to the range of the 
piece. 

CARABUS, in natural history, a genua 
of insects of tite order Coleoptera. Gene- 
ric character: antenns fililom, feelets 
mostly six; the last joint obtuse and tram* 
cate ; thorax flat, margined ; sheila mar- 
gined. This is an exceedingly numerous 
genu% and the insects of it are extremely 
active and <|oi6k in tunning ; th^ devour 
the lame af«tlwriiiaectMadalltlicw«ater 
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mimibUiejr caii oveiGome ; the itffl are 

long) thigiis compreosed; shanks rounded 
and ciliate within, the fore ones spinous 
before the tip : the Imrwm are found under 
groundjor in decayed wood. Many species 
are to be found in our own coun* 
tiy, among which one of the largest is 
the C. hoitensis, so named from its beincf 
frequently leen ingudensand pathways. 
Amonf^ the smaller species is tke C. cu- 
preus, t very frequent insect, being seen 
almost eveiy where during the summer 
months, in gardens, dry pathways, &c. 
genertUy ranung, like the rest of the 
g«nui, with a yery brisk motion ; its 
Ufluil length is about half an inch, and its 
colour vazying from the copper to the 
gold gieen. Of the British species more 
than a hundred have been enumerated. 
On the continent the C. cripitans is the 
most remarkable; no named from the 
power which it possesses of discharg- 
ing from behind, several times in sitcces- 
aioi^on being pursued, a fetid and pene. 
trating rapour, accompanied by a very 
smart ezpkMion, thus escaping by tern- 
^yng its pursuers'. 

CARACT, OASAT, cABaAT, the name 
of that weight which expresses the de- 
gree of fineness that gold is of. The 
mint-master, or custom, hare fixed the 
parity of gold at 24 caracU; though it is 
not poaiible so to purify and refine that 
metal, but it will want still about one- 
fourth part of a caract in absolute purity 
>nd perfection. These degrees serve to 
distinguish the greater or lesser quantity 
of alloy therein contained : for instance, 
gold of 02 catftcts is that which has two 
pMta of silver, or of any other meUl, and 
22 of fine gold. The caract is divided 

Cabact is also a certain weight which 
goldsmiths and jewellers use, wherewith 
to weigh precious stones and pearls. The 
caract by which jewellers estimate the 
veight of diamonds and pearls is about 
^ of an ounce troy : hence the caract is 
>lK>utai grains troy. 

CARAVAN, in the East, sijrnifies a 
company or assembly of travellers and 
piignms, and more particularly of mer- 
chants, who,fortheir greater securi^, and 
in order to assist each oiher, march in a 
My through the deserts, and other dm- 
S^roos places, which are infested with 
Aiibs or robbers. There is a chief, or 
^ who commands the caravan, and is 
attended by a certain number of janiaa* 
nn, or other militia, according to the 
couiCiieft from whence thecanwanstet 



out ; which number of soldiers roust be 
sufficient to defend them, and conduct 
them with saiety to the places for which 
they arenlesigned, and on a day appoint- 
ed. The caravan encamps every evening 
near such wells or brooks as their guides 
are ac<}uainted with; and there is as 
strict discipline observed upon this occa* 
sion, as in armies in time of war. Their 
beasts of burden are partly horses, but 
most commonly camels, who are capable 
of underling very great fatigue. The 
Grand Signior gives one-fourth of the 
revenues of Egypt to defray the expense 
of the caravan that goes yearly to Mecca, 
to visit Mahomet's tomb : the devotees 
in this caravan are from forty to seventy 
thousand, accompanied with soldiers, to 
protect them from the pillage of the 
Arabs, and followed by eight or nine 
thousand camels, laden with all necessa* 
ry provisions for so long a passage across 
deserts. 

CAaAVAir, is also used for the voyages 
or campaigns which the knighu of Malta 
are obligeil to make at sea against the 
Turks and Corsairs, that they may arrive 
at tH^ commendaries or dignities of the 
order. The reason of their being thus 
called is, because the knights have often 
seized the caravans going from Alexan- 
dria to Constantinople. 

CARAVANSERA, or KARAVANssmA, a 
large public buikUnff or inn, appointed 
for receiving and lodging the caravans. 
It is commonly a large square building, in 
the middle of which there isa veryspacious 
court ; and under the arches or piazzas 
that surround it there runs a bank, raised 
some feet above the ground, where the 
merchants, and those who travel with 
them in any capacity, take up their lodg- 
ings as well as they can ; the beasts at 
burden being tied to the foot of the bank. 
Over the gates that lead into the court 
there are sometimes littleroomab which the 
keepers of the caravanseras let out, at » 
very high price, to such as have a mind to 
be private. The caravanseras in the Easi 
are something in the nature of the inns in 
Europe, only that you meet with little ac- 
commodation either for man or beast, but 
are obliged to cany almost every thing 
with you : there is never a camvansera 
without a well or spring of water. These 
buildings are chiefly owing to the charity 
of the Mahometans: they are esteemedsa- 
cred dwellings, where it is not permitted 
to insult any person, or to pillage anv of 
the efiecta that are deposited there. They 
even camr their precautions so far, as 
Mt ty sQ&r any man who is Bot nanied 
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to lodge there ; because they are of opi- 
nion, that a man that has no wife is more 
dangerous than another. 

CARBON, in chemistry. The term car- 
bon having been understood in different 
senses, and having been actually applied 
to different substances, it is necessary to 
guard against the ambiguitv arising from 
this circumstance, and with this view to 
trace in a general manner the progress of 
those discoveries, from which the name 
originated, and by which its application 
has since been changed. 

When vegetable matter, especially the 
more solid parts of plants, the wood for 
example, is exposea to heat in close ves- 
sels, it is decomposed ; the more volatile 
principles are disengaged, and there re- 
mains a black, shining, porous bodjr, com- 
posed of the various substances which are 
not convertible by a high temperature to 
the gaseous form. This substance is 
termed charcoal. While the atmospheric 
air is excluded, it is neither. fused nor 
voktilised by an^ increase of heat ; but 
when the air is admitted, it suffers 
combustion, and it continues to bum 
till nearly the whole of it is consuiiied ; 
the residuum amounting to not more than 
the 200th part of the weight of the 
original charcoal. This residuum is un- 
inflammable, and consisU principally of 
saline and metallic matter. Charcoal 
then is a heterogeneous substance. By 
far the greater part of it consists of an 
inflammable substance, which combines 
with oxygen, and forms the carbonic acid 
of the modem nomenclature. But this in- 
flammable matter, as it exists in the char- 
coal, is mixed or combined with the 
saline and metallic substances lef^ after 
its combustion. For the sake of pre- 
cision, a distinction is made in the new 
nomenclature, between the pure inflam- 
mable base and the substance in which 
it is thus presented to us. Charcoal is 
that black . porous substance obtained 
from vegetable matter, especially from 
wood, by exposing it to heat; and the 
pure inflammable substance, which com- 
poses by far the grater part of the char- 
coal, was termed carbon. Carbon, there- 
fore, according to this signification, was 
charcoal destitute of the small quantity of 
saline and metallic matter usually mixed 
with it. The principal advantage of the 
introduction of the name carbon was, not 
merely that of distinguishing the inflam- 
mable base from the substance in which 
it was mixed with other ing^dients, but 
also that of giving a term capable of com- 
bination, and of affording those deriva- 



tive appellations which the modem sys- 
tem requires. This substance is not a hy. 
pothetical being, since, by certain chemi- 
cal processes, by the decomposition of 
carbonic acid for instance, or of alcohol 
by heat^ it is possible to obtain it perfect- 
ly pure. It exists in a large quantity as 
a component part of vegetable sab- 
stances ; it enters into the composition of 
animal matter, and is contained in sub- 
stances belonging to the mineral king- 
dom. This substances, which, when it u 
obtained pure, exists in the form of a ve- 
nr light black powder, was, until within 
these few years, considered as a simple 
body; but experiments have proved, 
that it is a compound, containing an in- 
flammable substance, according- to some 
chemists, in a state of imperfect oxyda- 
tion ; according to others, combined with 
hydrogen. It had been known for a con- 
siderable time, that the diamond, the 
most beautiful and most unchangeable of 
the productions of nature, is combustible, 
or tnat when heated «ith oxygen gas it 
sufiers combustion. Lavoisier made some 
experiments to ascertain the natare of 
the product of this combustion ; and he 
found it to be an acid precisely the same 
with that which is prsduced by the burn- 
ing of charcoal— wnat is termed the car- 
bonic acid. He did not, however, as- 
certain the proportion of it with suffi- 
cient accuracy to draw any precise conclu- 
sion. Some time after, Mr. Tennant re- 
peated the experiment of oxydiadng the 
diamond, by exposing it to heat along 
with nitrate of potaui in a gold tube. 
He also found that carbonic acid was 
formed; and from an experiment on a 
small scale, it appeared that about the 
same Quantity of carbonic acid was af- 
forded by the oxygenation of the diamond, 
as would have been produced by the 
combustion of the same weight of char- 
coal. He concluded that the diamond was 
carbon, and difiered from charcoad prin- 
cipally in its form and state of aggrega- 
tion ; that, in short, it might be consider- 
ed as carbon crystallized. 

At length Guyton resolved to examine 
this subject, and his experiments afforded 
vei^ important results. The diamond on 
which he experimented was burnt in a 
vessel of oxygen gas, by directing the so- 
lar rays upon it through a very powerfol 
lens. It assumed at flrst a leaden colour ; 
by the farther continuance of the heat its 
surftce appeared charred. At leti|fth it 
appeared sensiblv to diminbh, and in Ut- 
tle more than an hour and a half was en- 
tirely consumed^ The product of the 
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corobttstion was then examined, and was 
found to be pure carbonic acid, the same 
as that formed in the burning of charcoal; 
but what surprised Guyton was, tJie quan- 
ti^ produced was much greater than 
what would have been produced by the 
combustion of the same weight of charcoal 
in oxygen ^ : 28 parts of charcoal form 
by combustion 100 parts of carbonic acid; 
that is, combined with 72 of oxygen ; 
but from only 17.8 of diamond, the same 
quantity of carbonic acid is produced, 
that quantity haying combined with 82.1 
of oxygen. In . other words, one part of 
charcoal combines with 2 of oxygen, 
formine 3^ of carbonic acid, while one 
part of diamond requires 4 of oxygen, 
and produces 5 of acid. As the term car- 
bon in the new nomenclature is under- 
stood to be applied to the umple base of 
carbonic aoid, it is evident that it can no 
longer be applied to the inflammable mat- 
ter of charcoal ; for in that matter it must 
be combined with some other principle. 
Guyton supposes that this principle is oxy- 
gen, or tJiat that inflammable body is an 
oxide of carbon, standing in the sam^ re- 
lation to carbon and carbonic acid that ni- 
trous oxide does to nitrogen and nitric 
acid. Berthollet, on the contrary, has 
supposed that charcoal contains hydrogen 
as a constituent part. WhicheTcr of 
these opinions is adopted, the name car- 
bon, it is obvious, must now be applied to 
the simple base, and will therefore be the 
chemical or systematic term appropriated 
to the diamond. See Diaxoitd. 

Besides charcoal and carbonic acid, 
other substances have been discovered to 
be binary compounds of carbon. The 
one known by the name of black-lead, or 
plumbago, approaches nearer to the dia- 
mond, or combines with more oxygen 
in forming carbonic acid, tlian charcoal 
does ; and between charcoal and carbonic 
add is a gaseous compound, into the com- 
position of which oxygen enters, though 
it is still of the nature of an oxide. Car- 
bon too combines with hydrogen and oxy- 
gen, forming various elastic compounds. 
See Gas. 

CARBONATES, in chemistry, salts 
formed by combination of the alkalies 
and the carbonic acid. As the acid pow- 
ers which carbonic acid actually exerts 
are weak, the changes which it occasions 
in the properties of the alkalies are in 
general i nconsiderable. They retain their 
peculiar taste and acrimony, at least to a 
certain extent: ammonia has still its pe- 
netrating odour, and in part its volatility : 
they still, even when saturated with it, 



change the vegetable colours to a p^een. 
They combine with oils, forming mnper- 
feet soaps, and the presence of Uie carbo- 
nic acid scarcely opposes any obstacle to 
the combination or their bases with the 
other acids. 

CARBONIC acid, a gaseous product of 
the full saturation of carbon with oxygen. 
It was made known to chemists by Dr. 
Black, under the name of fixed air, and 
ma^ be regarded as tlie first of the aerial 
fluids that obtained accurate examination. 
It is composed of 73 parts of carbon, and 
25 of oxygen. See Gas. 

Carboitic oscidtf in chemistry, a gas 
supposed to be compounded of carbon 
and oxygen, in the proportion of about 38 
to 62. This gas possesses the mechanical 
properties of air. It bums with a deep 
blue flame, and gives out little light See 
Gas. 

CARBUNCE, in heraldry, a charge or 
bearing consisting of eignt radii, four 
whereof make a common cross, and the 
other four a saltier. 

CARBURET, in chemistiy, 'a com- 
pound substance, in which carbon is a 
constituent part. Carburet of iron, long 
known under the names of plumbago and 
black-lead, is composed of 90 parts of 
carbon and 10 of iron. It is found native, 
is of a dark grey or blue colour, and hss 
sometliing of a metallic lustre. It is 
found in many parts* of the world, parti- 
cularly in Cumberland. From the sub- 
stance obtained there the best black-lead 
pencils are manufactured. 

.CARCASE, in architecture, the shell or 
ribs of a house, containmg the partitions, 
floors and rafters, made by carpenters ; 
or it is the timber-work (or ss it were the 
skeleton) of a house, before it is lathed 
and plastered : it is otherwise called the 
framing. 

CARCASSE, or Caxcuss, in the art of 
war, an iren-case or hollow capacity, about 
the bigness of a bomb, of an oval figure, 
made of ribs of iron, filled with combus- 
tible matters, as meal-powder, salt-petre, 
sulphur, broken g^ass, shavings of horns, 
turpentine, tallow, &c. The design of it 
is, to be thrown out of a mortar to set 
houses on fire, and do other execution. 
It has two or three apertures, through 
which the fire is to blaze. 

CARCINOMA, in surgery and medi- 
cine, a hard schirrus tumour, accompa- 
nied with acute lancinating pains, ending 
in ulceration. 

CARD, among artificers, an instrument 
con^sting of a block of wood, beset with 
sharp teeth, serving to arrange the hairs 
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of wool, flai, hemp» and the like : tfatere 
afe different kinds of them, u hand-cards, 
stock-cards, &c. 

Cabss, amongf eamester^ little pieces 
of fine thin pasteboard, of an oblong' 
figure, of several sizes, but most com- 
mon in England three inches and an 
half long, and two and half broad, on 
which are painted several points and fi- 
gures. The moulds and blocks for mak- 
ing cards are exactly like those that were 
used for the first books ; they lay a sheet 
of wet or moist paper on the block, which 
is first slightly done over with a sort of 
ink made of lampblack, diluted in wa- 
ter, and mixed with some starch, to gWe 
it a body. They afterwards rub it ofi^ 
with a round list. The court-cards are 
coloured by means of several patterns, 
styled stane-files. These consist of pa- 
pers cut tl^rough with a pen-knife, and in 
the apertures they apply severally the 
various colours, as rec(, black, &c. These 
patterns are painted with oiLcolours, that 
the brushes may not wear them out ; and 
when the pattern is laid on the paste- 
bourd, they slightly pass over it a brush 
full of colour, which, leaving it within 
the openings, fonns tlie face or figure of 
the card. 

CARDAMINE, in botany, a genus of 
the Tetradynamia Sihquosa class and or. 
der. Natural order of Siliquosx or Cru- 
ciform flowers. Essential character : si- 
Uque opening elasUcally, the valves revo- 
lute; stigma entire ; calj^x rather nping. 
There are eighteen species; of which C. 
bellidifotia has a simple root, white, and 
yeiy long; stem filiform, striated, flexile, 
an inch long*. Flowers white, some- 
times purplish, with claws the length of 
the calyx ; siliques half an inch in length. 
This plant has no smeU. It flowers in 
July and August. 

CARDAMOM, in Uie materia medica, 
is distinguished into three kinds, exclu- 
sive of the ammomum, which is evi- 
dently of the cardamom kind. They are 
called by the names of the great carda- 
mom, or grain of paradise ; the long or 
middle cardamom; and the lesser com- 
mon cardamom of the shops. 

CARDAN (HisROKTMus,) in biogra- 
phy, was bom at Pavia, Sept. 24, 1501. 
At four years old he was carried to Milan, 
his father being an advocate andpbysi- 
dan in that city : at the a^e of twenty he 
went to study in the university of the 
same city, and two years afterward he 
gave lectures on Euclid. In 1524 he 
went to Padua ; the same year he was ad- 
mitted to the degree of Master of Arts, 



and the ^ear foUowior to that of Doctor 
of Physic. In 1539 he was admitted a 
member of the College of Physicians at 
Milan : in 1543 he read public lectures 
on medicine there, and the same at Pavia 
the year following ; but he discontinued 
them, because he could not get payment 
of his salary, and returned to Milan. 

In 1352, he went into Scotland, having 
been sent for by the Archbishop of St 
Andrews, to cure him of a grievous di» 
order, after trying the physicians of the 
King of France and of the Emperor of 
Germany without benefit. He began to re* 
cover from the day that Cardan prescrib- 
ed for him. Our author took his leave of 
him at the end of about six weeks, leav- 
ing him prescriptions, which in two yean 
wrought a complete cure. Upon this vi- 
sit Cardan passed through L.oiKlon, and 
calculated King Edward's nativity, being 
famous for his knowledge in astrology. 
Returning to Milan al'ter four months ab- 
sence, he remained there till the begin- 
ning of October, 1552, and then went to 
Pavia, from whence he was invited to Bo- 
logna in 1562. He taught in this last city 
till the year 1570, at which time he wss 
thrown into prison ; but some months af- 
ter he was sent home to his own house. 
He quitted Bologna in 1571, and went to 
Rome, where he lived for some time with- 
out any pubhc employment He was 
however admitted a member of the Col- 
lege of Physicians, and received a pen- 
non from the Pope, till the time of his 
death, which happened at Rome on the 
21st of September, 1575. 

No man of his time seems to have made 
greater progress in philosophy, medicine, 
and other branches of natural science, 
than Cardan : in algebra he was a g^reat 
adept, and nude manv improvements in 
the analytic art His dexterity in solving 
cubic questions has given him a lasting 
name. It is affirmed by Scaliger, that 
Cardan having, by his pretended skill in 
aerology, predicted the time of his death, 
abstained from all food, in ordfr thai he 
might verify the truth of his prophecy. 

CARDINAL, in a general sense, an ap- 
pellation given to things on account of 
their pre-eminence : thus we say, cardi- 
nal winds, cardinal virtues, &c. 

The cardinal virtues are these foar, 
justice, prudence, temperance, and forti- 
tude, upon which all the rest hinge. 

Cardinax poinU, in cosmography, are 
the four intersections of the horizon with 
the meridian, and the prime vertical 
circle. Of these two* viz. the intersec- 
tion of the horiaon and meridian, are 
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oiDed north and aouth, with regtrd to 
the poles they Me directed to. The 
other two, viz. the intenections of the 
horizon and first vertical, are called 
east and west The cardinal points there- 
fore coincide with the four cardinal re- 
gions of the heavens, and are 90^ distant 
from each other. The intennediate points 
are called collateral points. 

CAmnxirAL ngtu^ in the zodiac, are 
Aries^ Libra, Cancer» and Capricorn. 

Cabdihal, more particultfly, n^pufies 
an ecclesiastical prince in the l&mish 
charch, being one who has a voice in 
the conclave at the election of a Pope. — 
Ihe cardinals were originally nothing 
more than deacons, to whom was en- 
trusted the care of 4istributing the alms 
to the poor of the several quarters of 
Borne ; and as ihtj held assemblies of 
the poor in certain churches of their 
several districts, they took the title of 
these churches. They began to be call- 
ed cardinals in the year 300^ during the 
pontificate of St. Sylvester, by whicn an- 
pellation was meant the chief priests oia 
pariah, and next in dignity to a bishop. — 
This office grew more considerable aner- 
wards»and b^ small deforces arrived at 
its present height, in which it is the re- 
ward of such as have served his holiness 
wen, even princes thinUng it no diminu- 
tion of their honour to become members 
of the coOefpe of cardinals* 

The cardinals compose the Pope's 
eooncil, and till the time of Urban VIU. 
were styled most illustrious; but by a de- 
cree of that Pope in 1630, they had the 
title of eminence conferred upon them. 

Attiie creation of a new ctfdinal, the 
Pope performs the ceremony of shutting 
ana opening his mouth, which is done in 
a private consistoiy. The shutting his 
mouth, implies the depriving^ him of the 
liberty of giving his opinion m congre{;a- 
tions i and the opening his mouth, which 
is performed fifteen days after, signifies 
the talcing off this restraint However, 
if the Pope happens to die during the 
time a cardinal's mouth is shut, he can 
neither give his voice in the election of a 
new Pope, nor be himself advanced to 
that dignity. 

The privileges of the cardinals are 
▼eiy great : they have an absolute power 
in the church during the vacancv of the 
holy see : they have a right to elect the 
new Pope, and are the only persons on 
whom the choice can fall : most of the 
grand offices in the court of Bome are 
nlledJby cardinals. The dress of a cardi- 
nal is a red sourUmie, a rochet, a short 
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purple mantle, and a red hat. When 
they are sent to the courts of princes, 
it is in quality of le^tes a latere : and 
when they are appointed governors of 
towns, their government is called by the 
name of legation. 

CARDING, the combing and prepar- 
ing of wool, cotton, fiax, &c. with the in- 
struments called cards. 

CARDIOID, in the higher geometry, 
an algebraical curve, so called from its 
resemblance to a heart. 

CARDIOSPERMUV, in botany, a ge- 
nus of the Octandria Trigynia class and 
order. Natural order of Trihilatac Sa- 
pindi, Jussieu. Essential character : calyx 
four-leaved; petals four; nectary four- 
leaved, uneaual ; capsules three, comate 
inflated. There are three species, all of 
them natives of warm countries. They 
are annual, and perish soon after Uiey 
have perfected their seeds. They do not 
thrive with us excepting in a stove. . 

CARDIUM, in natural history, the 
cockle, a genus of worms of the order 
Testacea ; animal a teth^s; sheU bivalve, 
ne^ly equilateral, equivalve, generally 
convex, lonf^itudinallv ribbed, striate or 
{grooved, with a toothed margin ; hinge 
with two teeth near the beak, and a 
laiger remote lateral on each side, each 
locking into the oppsite. There are 
nearly 60 species. 

CARDUUS, in botany, EngUth thistle, 
a genus of the Syngenesis Polygamta 
JEqnalis class and order. Natural order 
of Composite Capitate. Cinarocephalx, 
Juss. Essential character : calyx ovate, 
imbricate, with spiny scales ; receptacle 
hairy. There are fif^y-one species. — 
Little need be said of this ^enus, nature 
having made abundant provision for their 
increase, by annexing to their seeds a 
light down, which makes them readily 
float in the air, and scatters them wide 
over the neighbouring fields. As they 
are usually considered as noxious weeds, 
rather than ornamental plants, few of 
them are admitted into the flower garden, 
and those few are valued more for their 
variety, than for their beautv. 

CAREENING^ in the sealangulge, the 
bringing a ship to lie down on one side, 
in oraer to trim and caulk the other side. 
A ship is said to be brought to the careen, 
when, the most of her lading being taken 
out, she is hauled down on one side by a 
small vessel as low as necessary ; and 
there kept by the weight of the ballast, 
ordnance, &c. as well as by ropes, lest 
her masts should be strained toamuch, 
in order that her sides and bottom may 
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Be trimmed, seams cftulked, or any things 
that is faulty under water mended. — 
Hence, when a ship lies on one side when 
she sails, she is said to sail on the careen. 

CARET, among grammarians, a charac- 
ter marked thus a, signifying that some- 
thing is added on the marjj^n, or inter- 
lined, which bUght to hare come in where 
the caret stands. 

CAKEX, in botany, EngKsh pet^e, a 
genus of the Monoccia Triandria class 
and order. Natural order of Calamariac. 
Cyperoideac, Jnssieu. Essential charac- 
ter: ament imbricate ; calyx one-leafed ; 
corolla none; female, nectary inflated; 
three-toothed; stigfmas three; seeds three- 
dded, within the nectary. There are 
ninety -seven species. These plants are 
very nearly allied to the grasses, agreeing 
with them in their general appearance 
and leaves. They are, however, of a 
fnuch harsher texture ; the stem is not 
hollow, but filled with a spongy sub- 
stance. The difference in the fructifica- 
tion is very considerable, as will appear 
from a comparison of the generic cha- 
racters. They are perennial, and flower 
in May and June. The carices or sedges 
are classed rather among the noxious 
plants than with such as are usefid, for 
they yield a very coarse grass and fodder, 
to the exclusion of real grass and other 
profitable plants, which they subdue by 
their strong creeping roots. 

CARGO, denotes all the merchandize 
and effects which are laden on board a 
ship, exclusive of the crew, rigging, am- 
munition, provisions^ guns, &c. though 
all these load it sometimes more than the 
merchandize. 

We say that a ship has its cargo, when 
it is as full of merchandize as it can hold; 
that it has half its cargo, when it is but 
half full ; that it brings home a rich cargo, 
when it is laden with precious merchan-. 
dize and in great quantity ; that the mer- 
chant has made the whole cargo of the 
ship, or only one half, or one quarter of 
the cargo, when he has laden the whole 
ship at his own expense, or only one half, 
or one fourth of it. 

Disposing of any part of the cargo, be- 
fore tlie vessel reaches her intended port, 
is called breaking bulk. 

Caiuk), nipeVf a person employed by 
ttierchants to go a voyage, and oversee 
the cargo, and dispose of it to the best 
advantage. 

GARICA, in botany, a genus of the 
Dioecia Decandria, or rather Polygwnia 
class and order. Natural order of Tri- 
coccse. Cucurbitacex, Jufisieu. Essen- 



tial character: male calyx very small, 
five-toothed ; corolla five-parted, funnel- 
form ; filaments in the tube of the corollt^ 
alternately shorter; herm. calyx five- 
toothed ; corolla five-parted ; stigmas 
five; berry one-celled, many seeded.— 
There are two species, T7»z. C. papaya, 
common papaw-tree, and C* posoposo, 
dwarf papaw-tree. These plants, be- 
ing natives of hot countries, will not 
thrive in England without the assistance 
of the warm stove. Where there are 
conveniences of a proper height, they 
deserve a place, as well as almost any <^ 
the plants which are cultivated for orna- 
ment. They grow to the height of twen- 
ty feet; with upright stems, garnished oa 
every side near the top with large shining 
leaves. The flowers of the male sort 
come out in clusters on all sides, and the 
fruit of the female growing round the 
stalks between the leaves, forming alto- 
gether a beautifiil appearance. 

CARICATURA, in painting, denotes 
the concealment of real beauties, and 
the exagrge ration of blemishes, but still 
so as to preserve a resemblance of tlie 
object. 

CARIES, in surgery, the ulceration of 
a bone. See SriwERr. 

CARINA, in botany, a keel, the name 
which Linnaeus gives to the lower con- 
cave petal of a pea-bloom, or butterfly- 
shaped flower, from its supposed resem- 
blance to the keel of a ship. 

CARISSA, in botany, a genus of the 
Pentandria Mohogynia class and order. 
Natural order of Contort*. Apocinex« 
Jussieu. Essentia] character: corolla con- 
torted ; berries two, many seeded. There 
are two species, natives of the East-Indies 
and Africa. 

CARLINA, in botany, English carUne 
tfdstle, a genus of the Syngeneaa Poly- 
gamia ^qualis class and oraer. Natural 
order of Compound Flowers : division of 
Capitatse. Cinarocephalx, Juasieo. Es- 
sential character : calyx radiated, with 
long, coloured, marginal scales. There 
are nine species, most of them natives of 
the South of France, Italy, and Spain. ^ 

CARL1NES, or Carlivos, in a ship, 
two pieces of timber, lying fore and aft, 
along from beam to beam, whereon the 
ledges rest on which the planks of the 
ship are fastened. All the carlinga have 
their ends Jet into the beams culvertail- 
wise: they are directly over the keel, 
and serve as a foundation for the whole 
body of the ship. 

CARMINATIVES, in pharmacy, me- 
dicines used in ehollcs, or other flatulent 
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disofders, to dispel the wind. See Pbab. 

CARMINE, a powder of a very beau- 
^ul red colour, oordering upon a pur- 
ple, and used by painters in miniature, 
though but rarely, because of its great 
price. 

CARNATION, in botany. See Diait- 

TB178. 

Cabhatigh C9hur, among painteiv, is 
understood of all the parts of a picture, 
in i^neral, which represent flesh, or 
which are naked and without drapery. 

CARNELIAN. See Cbausdoitt. 

CARNIVAL, or CAairATAL, a time of 
rejoicing, a season of mirth, observed 
with great solemnity by the Italians, par- 
ticularly at Venice^ lasting from Twelfth- 
day till Lent. 

CARNIVi)ROUS, in zoology, an epi- 
thet ^nerally applied to animaJs af evezy 
description th»t subsist for the most part, 
or entirely, on animal food. In a more- 
limited sen^ we understand, by carnivo- 
rous animals, those onl^ of a savage and 
voracious nature, assimilating in our ideas 
some instinctive ferocity of character in 
the manners of those creatures, when 
seeking and attacking their prey, as well 
OS actually feeding on flesh. We natu- 
rally consider, for this reason, among the 
prindpal carnivorous animals, the lion, 
the tiger, and tho wolf; or amonff bird% 
tiie eagle and the kite; with a host of 
other rapacious creatures, upon which 
nature has bestowed pre-eminent advan- 
tages of coum^, strength, and arms, to 
aid them in seizing upon, and tearing in- 
to pieces, those animals on which they 
fec^d: the^have either formidable canine 
teeth or fangs; claws or talons ; the (jua-* 
drupeds possessing both, and the birds 
the latter. Fishes, with very few excep- 
tions, are carnivorous, but their only, of- 
fensive weapons are the teeth, or in som^ 
species the spines and prickles disposed 
on various parts of the body. Quadru« 
pedib that subsist both on flesh and vege- 
tables, are more or less deficient with re- 
spect to those characters, by which carni- 
vorous quadrupeds are known; and those 
still more so that subsist entirely on roots, 
barks, fruits, grass, or other vegetables; 
the brutx have no cutting teeth either in 
the upper or lower jaw; the pecorae 
have them only in the lower jaw ; and 
the frpnt teeth of the bellulx are obtuse. 
The food of those animals is vegetablea 
See Mamvaua. 

Carnivorous animals are characterised 
both by their internal organization, and 
their capacity and inclination for the de- 
stntction of their prey; their teeth are 



sharp and pointed, even thotigh situated 
in the back part of the mouth ; and these 
teeth denominated canine arc so long in 
most of the beasts of prey, that they pass 
a considerable way beyond each o&ier 
when the jaws are closed. The distribu- 
tion of the enamel, which is confined to 
the superficies of the teeth, renders them 
extremely hard, and this circumstance, 
joined to an extraordinary bulk of thostt 
muscles employed in raising the lower 
jaw, gives to carnivorous quedrupeds 
the power of breaking the strongest 
bones. 

The rapacious birds are distinguished 
by a sharp hard bill, furnished on each 
side with a pointed process, by which 
they are enabled to tear asunder the 
parts of the animals they feed upon. As 
the di^stion of animal substances is ac- 
compUshed in a short time, the stomach 
of the carnivorous tribes has a simple fi- 
gure, without any processes or separations 
of its cavity, to retain its contents, or to 
delay their passage into the intestines f 
and as animal food furnishes but little ex- 
crement, the intestinal canal is short, and 
either totally unprovided w^ith those di- 
latations which are so remarkable in ve- 
getable eaters, or possesses them only in 
a slight degree. 

Carnivorous animals are further distin- 
guished by the extraordinary strength qjf 
their members, which are commonly fur- 
nished with sharp claws; these are so 
contrived, both in the beasts of prey and 
the accipitrine birds, that they turn in- 
wards by the flexion of the limbs, or the 
action of seizing anything, and are re- 
tracted by the extension otthe toes ; thus 
giving facility and certainty to the cap- 
ture and retention of fugitive animals. 
The senses of vision and smell are particu- 
larly acute in the carnivorous tribes, as it 
is by means of them that they discover 
or seek out their prey. ^ 

Carnivorous animals are usually cruel 
and treacherous in their dispositions s 
thev are even unsocial with respect to 
their own species; and hence it is that 
their numbers are so few, in comparison 
to that of the graminivorous kind : if it 
were not for this wise ordinance of naf 
ture, the defenceless orders of animals 
would soon be devoured, and the car- 
nivorous would become tiie prey of each 
other. 

CARNOSITY, a term sometimes used 
for an excrescence, or tubercle, in the 
urethra, the neck of the bladder, &c. 

CAROLINEA, in botany, a genus of 
the Monadelphia Poly and ria class and or- 
der. Natural order of Columnif eras. Mal- 
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' tac£x, Jussieu . Essential character : mo- 
nogynous; calyx simple, tubular, trun- 
cate ; petals ensiform ; pome five-groov- 
ed, two-celled. There are two species, 
of which C. princepa is a lar^e thorniest 
tree. Leaves alternate ; stupulea two, 
short, caducous. Flowers solitary, very 
lai^» and beautiful ; petals yellow. The 
fruit has the appearance ov that of the 
chocolate, or or cucumber, witli seeds 
like almonds ; native of Guiana. 

CAROLUS, an ancient EngUsh broad 
piece of gold, struck under Charles L Its 
value has of late been at twen^y-thtee 
shillings sterfing, though at the time it 
was coined it is sttdto have been rated 
at only twenty shillings. 

Casolus, a small copper coin, with a 
Kttle nlver mixed with it, struck under 
Charles Yin, of France 

CAROTIDS, in anatomy, two arteries 
of the neck, which convey the blood from 
the aorta to the brain, one called the right 
carotid^ and the other the left. See Aka- 

TOXT. 

CAROXYLON, in botany, a genus of 
the Pentandria Monogynia class and or- 
der. Essential character : corolla five- 
petalled ; nectaiy five-leaved, converg- 
ing, inserted into the corolla ( seedcloth- 
ea. There is but one species, viz. C. 
aalsola ; has a perennial root ; stem ar- 
borescent, erect, veir branching, naked, 
leaves on the branchlets, frequent, im- 
bricate, sessile, subglobukr, ovate, con- 
cave within and smooth; axils loaded 
with other leaves. In Africa they use the 
ashes with mutton suet to make soap. 

CARPENTRY, the art of cutting, 
framing, and joining pieces of wood, for 
the uses of building. It is one of the 
sciences subservient to architectore, and 
IS divided into bouse catpentiy and shtp- 
carpentrv ; the first is employed in rais- 
ing, roofing, flooring of houses, &c. and 
the second in the building of ships^ 
^barges, &c. The rules in carpentry are 
much the same with those of jomexy ; the 
only difference is, that carpentiy is used 
in building, and joinery in furniture. 

CARPESIUM, in botany, a genus of 
the Syngenesia Polygamia Superaua class 
and order. Natund order of Compound 
flowers ; division of Discoidese. Corym- 
biferse, Jussieu. Enential character : ca- 
lyx imbricate ; the outer scales reflex ; 
down none ; receptacle naked. There 
are swo species, vis. C. cemuum, droop- 
ing carpesium, is a native of the south of 
France, Italy, Carniola, Austria, Switzer- 
land, and Japan ; and C. abrotanoides is 
a native of China and Japan. 

CARPET : this beautiful coverii|g for 



floors is of several descriptions, bein^ 
made of various materials, and various 
forms. The Turkey, Persia, and Brus- 
sels carpets, are chiefly made of silk ; 
the two former, owing to the vivid co- 
lours mth which the materials are dyed, 
and the fineness of the texture, are pecu- 
liarly rich and beautiful. We have vari- 
ous extensive manufactories, of which 
those at Wilton and Kidderminster may 
be accounted the principal. Carpets are 
there made in large pieces, suited to the 
full extent of apartments ; while the 
Scotch carpetting, being made in breadths 
of not more than four feet, aflfbrds the 
convenience of making up to any size ; 
but it is not so laating. The great car- 
pets are made on ftames and rollers, not 
unlike those for tapestry, and under 
similar guidance, where the pattern 
is intricate. Carpet-making sapporta 
many thousands or the iniustrious poor 
of this country { and being almost whol- 
ly fbunded on the produce of our own 
islshd, ia of great importance as a national 
benefit. 

CARPHALEA, in botany^ a genus of 
the Tetrandria Monogynia cuss and order: 
corolla one-petalled« funnel-form^ haixy 
within; calyx four-cleft, with spatulate 
scarious segments i capaule two-celled, 
two-valved, many-seeded. One species, 
C. corymbosa, found in Madwascar. 

CARPIKUS, in botany, &£^uh ham- 
beatut a genus of the Monoecia Polyandria 
class and order. Natural order of Amen- 
tacec. Essential character; calyx one- 
leafed, with a ciliate scale ; corolla none ; 
male stamens twenty ,- female germs two, 
with two styles on eadi ; * nut ovate. 
There are four species, of which C. be- 
tulus, horn-beam, is very common in ma- 
ny parts of England, but is rarely suffered 
to grow as a timber tree^ being generally 
reduced to pollards by the country peo- 
ple ; but where the young trees have 
been properly treated, they have grown 
to a huge size, neai^ aeventy feet in 
hei([ht, with large fine stems perfectly 
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lRPODETUS, in botany, a genus of 
the Pentandria Monogynia class and or- 
der. Essential character; calyx five> 
toothed, fastened to the germ ; eorolla 
five-petalled ; stigma flat-headed ; bcny 
globular, five-celled. There isbvtone 
species, viz. C. serratus, a native of New 
Zealand. 

CARR, among the ancients, a kind of 
throne, mounted on wheels, and used in 
triumphs and other solemn occasions. The 
carr on medals, drawn by horses* lions* 
«r elephants^ signifies a triumph, or aa 
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apotfaeottt; sometimes a precession of the 
images of the gods at a solemn snpplica^ 
tion ; and sometimes of those of some il- 
lustrious families at a funeral. The carr, 
coTered and drawn by mules, only signi- 
fies a consecration, and the honour done 
any one of having his image carried at the 
gimes of the circus. 

CARRIAGE, latter orbiUof, 9. writing 
given to a earner, or the master of sny 
carriage, containing the number andqua^ 
lity of the pieces, bales^ &c. of merchan- 
disess which he is intrusted with, that he 
may demand the payment of the carriage, 
and that the person to whom they are ad- 
dressed may see whether thty are deli- 
vered in the same number, and in as good 
condition as they were given to the carrier. 

Cabmaos of a eannofif the frame or tim- 
ber-work on which it is mounted, serring 
to point it fitMT shooting, or to carry it from 
one phice to another. It is made of two 

{>lanlcs of wood, oommonlv one hslf the 
ength of the gon, called the cheeks, and 
joinedbythree wooden transons,8trength- 
ened with three bolts of iron. It i* mount- 
ed on two wheels; but on a march has 
two fore.wheel% with limbers added. The 
principal parts of a carriage are, the 
cheeks, transoms, bolt% pistes, trsin 
bsnds, bridge, bed» hooks» trunnion holes, 
andci^Mqaare. 

CAaauksss. This subject, in detail, 
would form many an ample volume. The 
great variety of opinions, tlie imperious 
demands oflocality,snd the appropriation 
to particular puiposes, must inevitably 
create a carious diversity in the practices 
of a nation. Confining ourselves to gene- 
ral principles, we shall discuss only those 
points which serve as a general guide, and 
may j^rove useful in giving the reader 
some idea as to the several properties of 
the vehicles now in use. 

1. We consider ease of draught as in- 
dispenaible. For this purpose the fbse- 
wheels «if a carriage should always be 
sufficiently large to bring the centre of 
the axle to an angle, of about fifteen de- 
grees, with that part of the haime, or 
collar4rame, on which the trace fixes ; 
that beinj^escertained to be the best rela- 
tive position between the animal and what 
he has to draw at. 

2. 'We look to proximity of rotation, 
that is» the place where the wheel touches 
the ground, and its relation to a perpen- 
dicular draft from the croup of the horse, 
as bein|^ an essential matter : for the draft 
will assuredly be more oppresrive in pro- 
portion as the point of rotation is removed. 
Eenoe lon|f shafts, great space between 
the te« «nd hind wheels, snd all the re- 



presenUtives of those primary errors^ 
should be, m toto^ abolished. 

3. We judge the size of wheels, that is, 
the length of lever, by which they are 
moved around their axis, to be of the 
greatest moment. 

4. Where a road is firm, we hold it ex- 
pedient to reduce the bearing point, name- 
ry, the edge of the wheel, into as small a 
diameter as may be found capable of sus- 
taining the incumbent pressure. 

5. Where roads are soft and quaggy, we 
deem the broad tire to be preferable; 
both because it bears up the load, and 
allows of less sinkings whereby consider, 
able opposition would be created; and 
that such a construction is more ikvour- 
able to the track in which the carriage 
may have often to travel. 

6. The axis of every wheel ought to 
move with as littie friction as possible : 
this may be eflTected by making the spin- 
dle as small and as short as circumstances 
may allow ; taking care to lubricate the 
connecting parts well, so as not to allow 
of the smallest tendency to adheaion. 
Wheels intended for travelling over un- 
equal surfaces should be dished, so that 
the spokes may successively be upright 
whenever they come under ttie axle. The 
bend of each end of the axle downwards 
is a convenience, and contributes to the 
foregoing effect, while it causes^e up- 
per parts of the wheels to diverge, and 
gives more scofie for the body of the ma- 
chine : in some instances, where light but 
bulky burthens are in question, tnis is a 
desideratum; though it contracts the 
space between the points of rotation, and 
renden the machine more liable to over- 
turn. The load should generaDy be car- 
ried more in the centre of four-wheeled 
carriages than is usually done. Carmen 
have a great partiality for burthening the 
fore-wheels : this is a most absurd prac« 
tice, because thev, being less in diame- 
ter, are more subject to be impeded by 
low obstacles than the hind wheels, which, 
being lar^r, travel over ruts and clods 
with much more facility. In regard to the 
height of loads, it is proper to state, that 
whenever a line drawn perpendicular to 
the horizon, and touching tne comer of 
a square load, touches the ground on the 
outside of the tire of the opposite wheel, 
the carriagre must overs^ the line of 
gravity then becoming exterior to the 
support ; and vice vena. From this we see^ 
that loads carried low are in general veiy 
safe ; while such as are injumciousiy ele- 
vated, which too many of our stage- 
coaches are, teem with danger. In .two 
wheel qmiagesy the load in going down 
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hiU bean extremely beery on the ebef t- 
borse : this should be obviated by cock- 
ing the cart backwards, according to the 
practice in the west of England. 

CAHKIBU, lam relating to. Every per- 
eon carrying goods for hire is deemed a 
carrier, and as such is liable in law for any 
lose or damage that may happen to them 
whilst in his custody. Waggoners, cap- 
tains of ships, lightermen, &c. ere there- 
fore carriers; but a stage^oacbman i| ' 
not within the custom as a carrier : nei- 
ther are hackney-coachmen carriers with- 
in the custom of the realm, so as to be 
chargeable for the loss of sroods, unless 
they a]*e expressly paid for that purpose, 
for their undertaking is onlv to carry 
the peivon. If a person isikt hire for 
carry mg goods, although he he not a 
pommon carrier, he may nevertheless be 
chained upon a special assumpsit; for 
where hire is taken, a promise is implied ; 
and where goods are delivered to a car- 
rier, and he is robbed of them, he shall 
be char^^ed and answer for them, on ac- 
count ot the hire ; and the carrier can be 
ho loser, as he may recover against the 
hundred. 

Goods sent by a carrier cannot be die- 
trained for rent ; and any person cany- 
ing goods for all persons indifferently is 
to oe deemed a common carrier, as far as 
relates to this privilege. A delivery to a 
servant is a delivery to the master, and if 
goods are delivered to a carrier's porter, 
and lost, an action will lie against the 
carrier. 

Where a carrier gives notice by print- 
ed proposals that he will not be responsi- 
ble for certain valuable goods if lost, if 
more than the value of a sum specified, 
unless entered and paid for as such, and 
valuable goods of that description are de-* 
livercd to him, by a person who knows 
the conditions, but, conceaUng the value, 
pays no more than the ordinary price of 
carriage and booking, the earner is, un- 
der such circumstances, neither respon- 
sible to the sam specified, nor liable to 
repay the sum paid for carriage and book- 
ing. 

A carrier, who undertakes for hire to 
carry goods, is bound to deliver them at 
all events, imless damaged and destroyed 
by the act of God, or the king's enemies; 
and if any accident, however inevitable, 
happen through the intervention of hu- 
man means, a carrier becomes responsible. 

CARUONADE, a cannon of peculiar 
construction, being pinch shorter aiul 
lighter than the common oannon, and 
having a chamber for the povfder like a 
mortar 5 they are generally of a laige ctr 



libre, and carried on the upper works, as 
the poop and forecastle. They are nam- 
ed from Carron in Scotland, the town in 
which they were first made. 

CARTES (Rsaas.DEs,) in biography. 
Few persons have a. higher claim to dis> 
tinction than this philosopher ; we shall, 
therefore, in the present article, inter- 
weave an accopnt of his system with that 
of his life. 

Des Cartes was a native of Touraine, 
in France, and born in 1596. While a 
child, he discovered an eager curiosity 
to inquire into the nature and causes of 
things, which procured him the appella- 
tion of the young philosopher. At eight 
years of age he was committed to the 
care of a Jesuit, under whom he made 
very uncommon proficiency. He soon 
began to discover defects in existing syt- 
tems, and hoped to be the means of 
giving to scieiKe a new and more pleas- 
ing aspect After spending five years m 
the study of the languages and polite 
literature in general, he entered upon a 
course qf mathematics, logic, and morals, 
according to the methods by which they 
were then taught. With these he was 
so much disj;usted, that he determined to 
frame for himself a brief system of rules 
or canons of re9i#onin& in which he fol- 
lowed the strict method of the geome- 
tricians. He pursued the same plan 
with respect to morals. After all, how- 
ever, he was so little satisfied with his 
own aftainments, tliat he left coU^^e, la- 
menting that the txuits of eight years* 
study were only the full conviction, that 
as yet he knew nothhig with perfect clear- 
ness and certainty. He even threw aside 
his books, with a resolution to pursue no 
other knowledge, than that which he 
could find within himself and in the great 
volume of nature. At the age of seven- 
teen he was sent to Faris^ wheic the 
love of pleasure, for a moment, seemed to 
overcome all desire of philosopluGa] dis- 
tinction, but an introauction to some 
learned men recalled his attention to ma- 
thematical studies : these he again prose- 
cuted in solitude and silence for the 
space of two years, after which he enter- 
ed as a volunteer in the Dutch army, in 
order that he might study the living world 
as well as read books. In this situation he 
wrote a dissertation to prove that brutes 
are automata. From the Dutch army Dir^ 
Cartes passed over to the Bavarian service, 
but wherever he went he conversed with 
learned men, and rather appeared iu the 
character of a philosopher than that of » 
soldier. In 1622 he quitted the army, 
z^tucned to his own country, with no 
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oUietferofit^ he said, than that he had 
freed himself from many prejudices, and 
rendered his mind more fit for the recep- 
tion of truth. He fixed his residence at 
Paris, and began to study the mathemap> 
tics, in hopes of discovering general prin- 
ciples of relations, measures, and propor- 
tioDS, applicable to all subjects, by means 
of which truth might with certainty be 
investigated, and the limits of knowledge 
enlarged. From mathematics he turned 
his attention to ethical inquiries, and at- 
tempted to raise a superstructure of mo- 
rals upon the foundation of natural sci- 
ence, conceiving that there could be no 
better means of discovering the true prin- 
ciples and rules of action, than by con* 
tern plating our own nature,and the nature 
of the world around us. As the result of 
these inquiries, he wrote a treatise on the 
passions. After some time spent in Italy, 
whither he went in pursuit of knowledge^ 
he returned i^in to Paris, and from 
thence he went to Holland, with a view 
of raising a new system of philosophy. 
Here he chose retirement, as the best 
means of forwarding the plans which he 
lopedto execute. He employed himself 
in investigating a proof from reason, inde- 
pendently of revelation, of the fundamen- 
tal principles of religion, and published 
" Philosophical Meditations on the First 
Philosophy.** At the same time he pur- 
toed his physical inquiries, and published 
a treatise « On Meteors." He paid con- 
siderable attention to medicine, anatomy, 
and chemistry; and wrote also an astro- 
nomical treatise on the system of the 
world, which he suppressed, upon hear- 
ing of the vile and infamous treatment 
that Galileo had met with for his dis- 
cussions on tlie same subject. See Ga^ 

ULBO. 

The Cartesian philosophy was first 
taught in the schools of Deventer, 1633 : 
it attracted many zealous admirers, and 
excited against him a host of opponents. 
The system of Des Cartes obtained so 
inach credit in Great Britain, that the 
inventor was invited to settle in England, 
as well by the king as by some of the 
principal nobility. This invitation he 
would probably have accepted, had not 
the civil wars prevented Charles I. from 
being able to tender the philosopher all 
the patronage which he had former^ 
tendered him. At this period he was 
forced into many disputes, in the course 
of which, as wellSas by his collateral con- 
'net, he displayed^n eager desire to be 
conddered the father of a sect, and disco- 



vers more jealousy and ambition than b^* 
came a philosopher. 

During Des Cartes's residence in Hol- 
land, he went occasionally to his native 
fcountiy, where, in 1643, he published an 
abstract of his philosophy, under the title 
of*' Philosophical Specimens." He was 
promised, on one of these visits, an annual 
pension of 3000 livres, which he never re- 
ceived. He was now invited by Christini^ 
Queen of Sweden, to visit Stockholm. 
That learned princess had read with de- 
light his treatise « On the Passions," and 
Was earnestly desirous to be instructed 
by him in the principles of philosophy. 
Des Cartes arrived at Stockholm in 1649^ 
where he received a most friendly and 
respectfulreception from the enlightened 
queen, who uig'ed him to settle in her 
kingdom, and assist her in establishing 
an academy of sciences. He had^ how- 
ever, been scarcely four months in that 
severe climate, when, in his visits to the 
sovereign, whom he instructed in th6 
principles of philosophy, he Caught a 
cold, which brought on an inflammation 
in his lungs, that put a period to his life, 
in 1650. His remains were interred ia. 
the cemetery for foreigners, and along 
eulog^um inscribed on his tomb : but in 
1666 his bones were transported t6 
France, and placed, with all the circum* 
stances of pomp, in the church of St. 
Genevieve. Such was the life of this great 
man : his writings and system re<iuit« a 
more detailed account. 

On the subject of logic, he says, no- 
thing is ever to be admitted astrue,whiclk 
is not certainly and evidently known 
to be so, and which cannot be possibly 
doubted. In proving any truth, the idea* 
are always to be brought forward in a 
certain order, beginning from things the 
mostrimple, and advancing by regular 
steps to those which are more complex 
and difficult. With regard to metaphy- 
sics, Des Cartes says, that since man \k 
under the influence of prejudice, he 
ought, once in his life, to doubt of ever^ 
thing; even whether sensible objects 
have a real existence ; and also of the 
truth of mathematical axioms. The first 
principle of the Cartesian philosophy h 

this, •* I THIHK, TBXBEFOIIE I AM :*' thlS 

is the foundation pf Des Cartes's meta- 
physics : that on which his physics ib 
built is, " That NoxHiyo exists but 
srssTAKCBs." Substance he makes of 
two kinds ; the one that thinks, the other 
is extended : so that actual thought and 
actual extension make the essence of 
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MibsUnce . The eaaenoe of matter being 
thus fixed in extension, Des Cartes con- 
cludes that there is no vacuum, nor any 
possibility of it in nature, but that the 
universe is absolutely full : by this princi- 
ple mere space is quite excluded ; for 
extension being implied in the idea of 
apace, matter is so too. 

Des Cartes define^ motion to be the 
translation of a body from the neighbour- 
hood of others that are in contact with 
it, and considered aa at rest, to the neifrii- 
bouriiood of other bodies ; by which ne 
destroys the distinction between motion 
that is absolute or real, and that which 
is relative or apparent. He maintains,that 
tiicsame (quantity of motion is always 
preserved m the universe, because God 
must be 8up|>osed to act in the most 
constant ana immutable manner: and 
hence also he deduces his three laws of 
motion. 

Upon these principles Des Cartes ex- 
plains mechanically how the world was 
formed, and how the present phenomena 
of nature came to arise. He supposes 
that God created matter of an indefinite 
extension, which he separated into small 
square portions or masses, full of angles ; 
that he impressed two motions on this 
matter ; the one, by which each part re- 
volved about its own centre; and another, 
by which an assemblage or system of 
them turned round a common centre. 
From whence arose as many different vor- 
tices, or eddies, as there were different 
masses of matter thus moving about com* 
mon centres. 

The consequence of these motions in 
each vortex, according to Des Cartes, is 
MB follows : the parts of matter could not 
thus move and revolve amongst one ano- 
ther, without having their angles gradual- 
ly broken : and this continuu friction of 
parts and angles must produce three ele- 
meita : the first of these, an infinitely fine 
duBt formed of the angles broken onT; the 
second, the spheres remaining, after all 
the angular parts are thus removed ; and 
those particles not yet rendered smooth 
jmd spnerical, but still retaining some of 
their angles, andhamous parti^ form the 
third element 

Now the first or subtilest element, ac- 
cording to the laws of motion, must oc- 
cupy the eentre of each system, or vortex, 
by reason of the smallness of its parts ; 
and this is the matter which constitutes 
the sun and the fixed stars above, and the 
fire below. The second element, made 
up of spheres, forms the atmosphere, 
Mid all tne matter between the earth and 



the fixed stars : in such sort^ that the 
largest spheres are always next the cir- 
cumference of the vortexv and the small- 
est next its centre. The third element, 
formed of the irregular particles^ is the 
matter that composes the earth, and all 
terrestrial bodies^ together with comets, 
spots in the sun, &c. 

He accounts for the gravity of terres- 
trial bodies from the centrifugal force of 
the ether revolving round the earth: and 
upon the same general principles he pre- 
tends to explain the phenomena of the 
magnet, and to account for all the other 
operations in nature. 

Of this ^at man many eulogia have 
been publislied* by persons very capable 
of appreciating his worth and his talents. 
We shall mention the opinion entertained 
of him by two or thee of our own coun- 
trymen. 

Dr. Barrow, in his " Opuscula," ob- 
serves, that Des Cartes was doubtless a 
very ingenious man, and a real philoso- 
pher, and one who seems to have brought 
those assistances to that part of philoso- 
phy relating to matter and motion, whic^ 
perhaps no one had done before; namely, 
a great skill in mathematics ; a mind ha- 
bituated, both by nature and custom, to 
profound meditation; a judgment exempt 
from all prejudicea and popular errors, 
and fbmished with a good number of cer- 
tain and select experiments ; a great deal 
of leisure ; an entire dtoengagement, by 
his own choice, from the reisding of use- 
less bookstand the avocations of life: with 
an incomparable acuteness o^'wit, and an 
excellent Ulent of thinking clearly and 
distinctly, and of expressing his thoughts 
with the utmost perspipuity. 

Dr. Halley, in a paper concerning op- 
^tics, affirms that Des Cartes was the first, 
who, in modem tiroes, discovered tlie 
laws ofrefraction, and brought dioptrics 
to a science. And Dr. Keil sa^ that 
Des Cartes was so hv from applying geo- 
metry and observations to natural philo- 
sophy, that his whole system is but one 
continued blunder, on account of his ne- 
gli^nce in that point ; which he could 
easily prove, by showing that his theoiy ' 
of the vortices, upon which his system is j 
founded, is absolutelv fiUse, for tiuit Ne w- 
ton has shewn that the periodical times j 
of all bodies that swim in vortices must i 
be directly as the squares of their dis- 
tances from the centre of them ; but it 
is evident, from observations, tiha^i^rte 
planeU, in moving round the suii^^U 
serve a law quite dliferent from this j for 
the squares of thev periodical timorarc 
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idvays u the cubes of their disUncei: 
Old theielbre, stnoe they do not observe 
thgt hw, which of necesri^ they must, 
if they swim in a vortex, it is a aemon- 
stratioD, that there are no vortices is 
which the phwets are carried round the 

SUA. 

C ARTHAMUS^ in botany, English 60$- 
tord •0/mi, a genus of the Syngenesia 
PolygaiDU jEquafis cbss and* order.-* 
Natuial order of CompositK, or com- 
pound flowers, and divtsion of Capitatac. 
CinarocephaliB, Jussieu. Essential cha- 
ncier: calp ovate, imbricste with scaks, 
which at the end are sabovate-foliaceous. 
There sre ten species, of which C. tinc- 
toriua^ officinal bastard saffron, is an an- 
nual plant ; it is two feet and a half high, 
oiyidoig upwards into many branches, 
with ovate^ointed sessile leaves. The 
flowers grow single at the extremity of 
each branch, the neads are large, indos* 
ed in a scaly calyx. Il flowers in July 
and August. It news naturally in Egypt 
and in some of the warm parU of Asia. 

CARTILAGE, in anatomy, a body ap- 
proaching much to the nature of bones. 
See Ajiatoxt. 

Cartilage has so much induiation, as to 
require the exertion of some force to 
bend it; and in a morbid state it fre- 
quently becomes ossified. Hone, on the 
other hand, is, in the first stages of its 
growth, cartilaginous; it sometimes be- 
comes so from disease. A cartilaginous 
natter exists hi the hardest bones, and 
fopns their basis : from which the oUier 
ingredients, the gelatine and earthy mat- 
ter, may be removed. CartiUges are 
solid, but easily cut : they are elastic, 
dense, white* and semi-transparent. 
They cover the articulated extremities of 
bones^ and sometimes form (fistinct parts. 
The matter of cartilage has been exa- 
mined by Mr H^tehett, who considers it 
as indurated albumen. 

CARTILAGINOUS fahM, those with 
cartilaginous instead of bony skeletons : 
they constitute an order of fishes, an- 
swering to the Chondropterygious and 
Brsnchioategious of Linnaeus. See Cbos. 
saopTEETexocs. 

^ CARTON, or Cabtooit, in painting, a 
^ign drawn on strong paper, to be af- 
tennvds traced through, and transferred 
on the fresh pbister of a wall, to be paint- 
ed in fresco. 

In Italian, whence the term seems to 
be derived, cartone, or cartoni, signifying . 
large pa^er, denotes several sheets of 
paper pasted on canvas, on which large 
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designs are made, whether coloured, or 
with chalks only. Of these cartoons 
there are many by Dominicbino Leenar-' 
do da Vinci, Andrea Mantegna, Michael 
Angelo, &C.— but the most celebrated 
performances of this kind are the car- 
toons of Raphael, or Raffaello Ssnzio Da 
Urbino, which are seven in number, and 
fbrm onhr a small part of the sacred his- 
torical designs, executed by this famous 
artist while engyiged in the chambers of 
the Vatican, under the auspices of Pope 
Julius II. and Leo X. As soon as they 
were finished they were sent to Fkn- 
ders, to be copied m tapestry, for adorn- 
ing tlie pontifical apartments; but the 
tapestries were not conveyed to Rome 
till alter the decease of Raphael, and 
probably not before the dreadful sack of 
that city in 1537, under the pontificate of 
Clement VIL— when Raphael's scholars 
having fled f^on thence, none were left 
to enquire after the original cartoons, 
which lay neglected in the store>rooms 
of the nunufiu^torv. The revolution that 
happened soon after in the Low Coun- 
tries prevented their beins^ noticed dur- 
ing a period, in whicEworiuof art were 
wholly neglected. These seven, how- 
ever, escaped the wreck of the others, 
which were torn in pieces, and of which 
some fragments remain in different col- 
lections. These were purchased by Ru- 
bens for Charles L but they had been 
much injured. In this state they also 
fortunately escaped being sold in the 
royal collection, by the disproportionate 
appraisement of these seven at 300/. ; 
and the nine pieces, which were the tri- 
umph of Julius Caesar, by Andrea Man- 
tegna, apprised at 1000/. The cartoons 
seem to have been little noticed, till King 
William III. built a gallery for the pur- 
pose of receiving them at Hampton court. 
After having suffered much from the 
damps of the situation in which they 
were placed, they were removed by or- 
der of^ his present Majesty, KingX^eorgo 
III. to the Queen's Pauu:eat Budcingham 
House, and from thence to the Castle at 
Windsor. His Biajesty is entitled to a, 
tribute of respect and applause for his 
care in preserving these precious trea- 
sures. Thev have been long deservedly 
held in high estimation throughout Eu- 
rope, bv all authors of refined taste, and 
by all the admirers of the art of design, 
for their various and matchless merit, 
particularly with regard -to the inven- 
tion, and to the noble expression of such 
a variety of characters, countenancei^ 
N 
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and attitudes as they ace differently af. 
feeted and suitably engifped, in every 
composition. 

CABTOUCHE, in architecture, and 
sculpture, an ornament representing a 
scroll of paper. It is usually a flat mem- 
ber, with wavings, to represent some 
inscription, device, cypher, or ornament 
of armoury. They are, in architecture, 
much the same as modillions ; only these 
are set under the cornice in wainscot* 
ting, and those under the cornice at the 
eaves of a house. 

CAaToucu, in the military art, a case 
of wood, about three inches thick at the 
bottom, girt with marlin, holding about 
four hundred musket balls, besides six or 
eight balls of iron, of a pound weight, to 
be fired out of a howiUer, for the defence 
of a pasa^ &c. 

A cartouche is sometimes made of a 
globuUr form, and filled with a ball of a 
pound weight ; and sometimes it is made 
for the guns, being of ball of half or quar- 
ter pound weight, according to the nature 
of the gun, tied in form of a bunch of 
grapes, on a tompion of wood, and coated 
over. 

CARTUDGfi, in the military art, a 
esse of paste board or parchment, holding 
the exact chaige of a fire arm. Those 
for muskets, carabines, and pistols, hold 
both the powder and ball for the charge : 
and those of cannon and mortars are 
usually in cases of pasteboard or tin, some- 
times of wood* hsif a foot long, adapted 
to the calibre of the piece. 

CAaTmxnos boXf a case of wood or turn- 
ed iron, covered with leather, holding a 
dozen musket cartridges. It is worn 
upon a belt, and hangs a little lower than 
the right pocket hole. 

CJiKrS,lmp9 relating t0, CarUforthe 
earriage of any thing, to and from any 
pbu:e where the streets are paved within 
the bills of mortality, shall contain six 
inches in the felly : the name of the 
owner most be on some conspicuous part, 
and lus name entered with the commis- 
sioners of the hackney coaches, under 
the penalty of 40t. and any person may 
■eize and detain such cart till the penalty 
is paid. On changing property, the names 
lovtobe altered, and new entries made. 
Bvery driver of a cart riding upon it, 
without having a person on foot to guide 
it, sksU forfeit 20f . if be is the owner, and 
lOf. if he is the servant only. 

CARUM, in botany, English caraway^ 
a genus of the PenUndria Digynia class 
and order. Natural order of UmbeUatx. 
Essential character : fruit ovate, oblonr, 
striated; involucre, one-leaved; petals 



keeled, inflex-emarginate. Thete is but 
one species, via. C. carui, common caim- 
way, a biennial plant ; it baa a taper root 
like a parsnip, but mudi smaller, run- 
ning deep into the ground, sending out 
many small fibres, and having a strong 
aromatic taste. It is particularly cukivafc- 
ed in Essex. 

CARUNCULA, in anatomy, a term de- 
noting a Utile piece of flesh, and appGed 
to several parts of the body : thus, Gsfun- 
cula laciymalis, a little eminence situated 
in the laiger angle, or cantfaus of the eye, 
where there are also sometimes haiii and 
certain little glands. 

0ABU8, in midicine, a sudden depii- 
vation of sense and motion, affecting the 
whole body. 

CARYATIDES, or Cabsatxs, in ttdii- 
tecture, a style of columns or pilsiters!, 
invented by the Greeks, under the figure 
of women, dressed in long robes, after 
the manner of the Carian people, and 
serving instead of columna, to support 
the entablature. The osryatides should 
always have their legs pretty close to 
each other, and even across, or one 
athwart the other ; their arms laid fiat to 
their bodies, or to the head : and as little 
spread as possible : when they are in- 
sulated, they should never have any great 
weight to support; and they ovq^^t al- 
ways to appear in characters prf^»er to 
the place they are used in. 

CARYOCARyin botany, a genus of the 
Polyandria Tetragynia class and order. 
Essential character: calyx five-parted; 
petals five; styles usually four; drupe 
with four nuts, reticulated with furrows. 
There is but one species, tvx. C. nocife- 
nim, a tall tree, with temate leaves. 
Native of Berbice and Essequebo. 

CARYOPUYLLiEUS, in natural bis- 
tory, a genus of the Vermes Intestina. 
Body round ; mouth diUted and Iringed. 
One species, viz. C. piscium, which in- 
habits the intestines or varions fresh wa- 
ter fish, particularly the carp, tench, and 
bream. The body is of a day colour, 
about an inch long, rounded at the Inad 
part and broader Before. 

CARYOPHYLLUS, in botairv, Bngiish 
iiiUfve4ret9 a genus of the Polyanffna Mono- 
gynia class and order. Natiiial order of 
Hesperider. Mvrti, Jusneu. Essential 
chsncter: corolla four-petaUed ; calyx 
fouf-leaved, duplicate ; berry one-seed- 
ed, inferior. One species, «»«. C. aroma- 
ticu% clove-tree, rises to the height of a 
common apple-tree, but the trunk gene- 
rally divides at about four or*five feet 
from the ground into three or four kige 
limbs which grow erects and are cover- 
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ed vilh a thin smooth, bark^ which ad- 
beivs closely to the wood : the leaves 
sre like those of the b«r-tree, and are 
placed opposite on the oranches. The 
flowen are produced in loose bunches 
St the end of the branches ; they are 
smally white, and have a great number of 
stamens, which are much longer than the 
petsb. The flowers are succeeded by 
oval bersiesy which sre crowned by the 
cslyz, (firided into four psrts, spreading 
flst on the top of the fruit : it is the young 
fmitf beaten from the trees before they 
are half grown, which are the cloves used 
all over Europe. It is found in all the 
Moluccas, in many of the South Sea 
islands, and in New Guinea. 

CARYOTAy hi boUny, a genus of the 
MoBoecia Polyandria dass and order. 
Natural order of Palms. Essential cha- 
racter : male, calyx common ; corolla tri- 
partite $ stamens very msny : female, ca- 
\yx as in the male; corolla tripartite s 
pistil one ; berry dispermous. There sre 
two species. C. urens is a lofty palm- 
tree ; the tnink is very Isrge, covered 
with a sort of cinereous crust, which is 
quite smooth. The flowers are in long 
pendulous spikes, on which they grow in 
pairs. The enrolls, which is sometimes 
bipartite^ but commonly tripartite, is at 
first green, then red or purple, and final* 
ly f eDow. C. mitis is about fifteenfeet in 
height, a most beautiful plant, growing in 
the woods of Gochinchina. 

CASCADE, a steep fall of water from 
a higher into a lower place. They are 
either natural, as that of Trivoli, &c. or 
artificial, as those of Versailles, &c. and 
either falling with gentle descent, as 
those of Sceaiix ; or in form of a buffet, 
as at Trianon { or down steps, in form of 
a perron, ss at 8t Cloud ; or from basin 
to basin, &c 

CASE, among grammarians, implies 
the difi^srent inflections or terminations 
of nonas^ serving to express the different 
relations they bear to each other, and to 
the things they represent. There is 
great dirersity smong grammarians, with 
regard to the nature and number of cases; 
they generally find six, even in most of 
the modem knguafres, which they call 
the nominative, gemtive, dative, accusa- 
tire, vocatire, and ablative ( but this 
seems in compliance with dieir own idess 
of tiie Greek and Latin, which they trans- 
fer to their own famgua;^. The termi- 
nation is not the sole enterion of a esse ; 
lor though some authors reckon five cases 
of nouns in the Greek, and six in Latin, 
yet ieversl of diete cases are frequently 



alike : as the genitive snd dative singular 
of the first and fifth declensions of the 
Latin ; the dative and ablative plural of 
all the declensions, &C. ; the genitive and 
dative dual of the Greek, &c. The Eng- 
lish, and many other modem languages, 
express the various relations, not by 
changes in the terminations, as the an- 
cients, but by the apposition of articles. 
Grammarians, however, sdmit of three 
cases in the English nouns; vta. the 
nominative, possessive, and objective. 
The nominative expresses simpty the 
name of a thing, or the subject of the 
verb ; the possessive expresses the rels- 
tion of property or possession ; and the 
objective expresses the object of an ae« 
tion, or of a relation, and follows a verb 
active or a preposition. 

Cask, amon^ printers, denotes a slop- 
ing frame, divided into several compart- 
ments, contsining s number of types or 
letters of the same kind. JProm these 
compartments the compositor takes out 
each letter as he wants it, to compose a 
page or form. Thus thev say, a case dS 
pica, of Greek, &c. Earl Stanhope, who 
. nas made great improvements in the 
printing-press, has contrived a case, 
which IS said to be much more conve- 
nient to the woriLmen than those in com- 
mon use. 

Cass harfknin^, a method of preparing 
iron, so as to render its outer surface 
hard, and capable of resisting any ed|^d 
tool. The process of csse-hanlening, 
which is, in truth, a superficial conversion 
of iron into steel, depends on the cement- 
ation of it with vegetable or animal coals. 
We have seen small articles of iron con- 
verted into steel, by heating it in a cruci- 
ble with pieces of leather, hora,&c. The 
whole must be raised to a great heat by 
means of s forge, furnace, &c. See laov. 

CA8s-«A«f, in the military art, musket 
ball, stones, old iron, &c. put into cases, 
and shot out of grest guns. 

CASERNS, in fortification, lodgings 
built in garrison towns, generaUy near 
the rampart, or in the waste pieces of the 
town, for lodging the soldiers of the gar- 
rison. There are usually two beds in 
each casern for six soldiers to lie, who 
mount the guard alternately ; the third 
part being always on duty. 

CASH, in the commercial style, signi- 
fies the stock of money which s merchant, 
trader, or banker, has at his disposal, in 
order to trade. 

CASHEW mtf, the fruit of the acajou 
tree, reckoned by Unnxus a species of 
anacardium. See AwACAamvM. 
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' CASHIER, a person who it entrusted 
with the cash of some public compaiw. 

CA8I, in the Pernan policy, one of the 
two jud|^s under the nsdab, who decide 
all religious matters, grant all divorces, 
and are present at all public acts, having 
deputies in all the cities of the kingdom. 
See the article Nadab. 

CASING V* timber roork^ among build- 
ers, is the plastering a house all over on 
the outside with mortar, and then strik- 
ing it while wet, by a ruler, with the cor- 
ner of a trowel, to make it resemble the 
joints of free-stone. Some direct it to 
be done upon heart laths, because the 
mortar would, in a little time, decay the 
•ap laths ; and to lay on the mortar in two 
thicknesses, viz. a second before the first 
is dnr ; this process is commonly called 
rougn-casting. 

CASSAVA, in chemistry, a spedes of 
■larch prepared from the roots of the 
Jstropha manihat, an American plant. 
They are peeled and pressed, and the 
juice that is forced out is a deadly poison, 
and employed by the Indians to poison 
their arrows. It deposits, however, a 
white sUrch, which, when properly wash- 
ed, is perfectly innocent, and when dried, 
is usea in the preparation of bread. 

CASSIA, in boUny, a genus of the 
Decandria Monogynia class and order. 
Natural order of Lomentaceac. Legumi- 
noste, Jussieu. Essential character : calyx 
pentaphyllous ; petals five ; the three su- 
peipor anthers sterile ; the three inferior 
beaked ; legume. There are 51 species, 
of which C. diphylla, two-leaved cassia, is 
a shrub with a round stem ; two semi- 
-orbiculate, obtuse, striated leaves on a 
«bort petiole ; stipules covering the whole 
branches. It is an animal. Native of the 
West Indies. Some of the cassias are, 
how'ever, very tall trees, as the C. fistula. 
Ale zandrian purging cassia, cassia stick 
tree, or pudding pipe tree, which is 50 
feet high, with a large trunk dividing 
into many branbhes. Native of both In- 
dies. C. sen na, Egyptian cassia, or senna, 
the plant which proauces the leaves com- 
monly known in medicine b^ the name 
of senna, is an annual : it rises with an 
upright branching stalk, a foot high* 
It grows naturally in Persia, Syria, and 
Arabia, wKence the leaves are brought, 
dried, and picked from the stalks, to 
Alexandria in Egypt, and being thenoe 
annually imported into Europe, it has the 
title Alexandrian added to it 

CASSIDA, in natural history, a genus 
of Coleopterous insects, which, accord- 
ing to Linnaeus, have moniliform anten- 
nae, that become rather thicker towards 



the end : tlioraz and wing-cases wkh a 
broad margin, the former flat, and form- 
ing a kind of shield, beneath which the 
head is concealed. There are about 90 
species. 

The rotundate figura of the body, 
gibbous back, and flattened suiAoe be- 
neath, are a strong criterion of thb ge- 
nus. The aiiHace above is oommonly 
smooth, and in aome species g1o»y; 
eyes oval, and placed near each other ; 
antennae inserted between the eyes: 
scutel triangular and small; winf^-eases 
same length as the abdomen ; leg* short, 
thighs compressed, shanks rounded, and 
the tarsi consisting of foo r joints. Many 
of the species are very beautiful when 
alive, some of which i^tain their bril- 
liancy of colours in the hdsht of perfec- 
tion alter death ; in others, bowerer, and 
those especially Of a smidl aixe, these 
are altogether evanescent, their rich me- 
tallic or gojden hues Aiding as the insect 
dies, and totaHy disap]»earing in the dried 
specimens. Cassidae, immersed in spirit 
cf wine alive, are observed to retain the 
splendour of those golden hues lor yean, 
in as high perfection as they appear in 
the living insect ; but if taken out, and 
allowed to dry, these change cdloor, in 
the same manner as the insect would in 
dyin^;: without being steeped in spirits. 
For immediate observation, the trae co- 
lours of the living insect ma]r» however, 
be revived in the dried speomena M any 
time, by leaving them lor the space oC 
15 or 20 minutes in warm water; the 
colours re-appearing while the insect is 
kept moist, and fading again as the insect 
dries. 

The larvae of the cassidae are common- 
ly found concealed on the under auHace 
of the leaves of the plants on which they 
feed, and often hide themselTea imder a 
cover of their own excrements^ which 
they support in the air above l^eir bo- 
dies b^ means of tMkir lateral spines, and 
the bnstlea at the ektremity of their iaSU 
to shelter themselvt^ firam the sun and 
rain. The larvae cast their ikins several 
tiroes before they pass into the pupa state. 
The perfect female iniect deposits the 
em in regular order ob the leaves of 
plants^ and covers them with excrements 
to conceal them. The common English 
name of the insects of thistribe is the 
tortoise beetle. We have onlv an inoon- 
sidenble number of the species indi^. 
nous to this country, and those onb oif a 
small size : many of the large kinds, 
and those distinguished for their vivid 
hues and colours, are natives of SoatK 
America. 
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CASS1NB, in botany, a gwius of the 
PenUndm Tr»;ynia cliis and order. Na- 
tuni orcier or Dumosae. Rhanini, Jus> 
sieu. Essential character: calyx quin- 
quepirtite; petals five; berry trisper- 
moos. There are lour species, of which 
C. Capensis, Cape cassine, or phillyrea, 
has a woo^ staik, which in this country 
seldom rises more than six feet high, 
sending^ out many branches, covered 
withapurpKsh bark. The flowers are 
produced m roundish bunches from the 
side and at the end of the branches ; they 
are white, and have five small petals 
spreading open ; rerm roundish, crown- 
ed by a bifid or trind stigma. This shrub 
its natire of^tbe Cape. 

CASSDn (JoHH DoMnnrc^) an eminent 
astroaoncr, was bom of noble parents, 
at a town in Piedmont in Italy, June 8, 
1635. After laying a proper foundation 
in bis studies at home^ he was sent to 
eootinoe tbem in a coflege of Jesuits at 
Genoa. He had mu uncommon turn for 
Utin poetry, which he exercised so very 
early, chataome of his poems were pub- 
lished wktm he was but 11 yeara old. At 
lenj^ he met with books of astronomy, 
which he read with great eagerness. 
Punning the bent of his inclinations in 
this way, in a diart time he made so 
annang a progress, that in 1650 the se- 
nate of Bologna invited him to be their 
pubfic mathematical professor. Cassini 
was but 35 years of age when he went to 
Bdogna, where he taugiit mathematics, 
and made obaervMiMis upon the heavens, 
vith great care and assiduity. In 1652 a 
comet appeared, which be observed with 
great accuracy ; and he discovered that 
cometi were not bodies accidentally ge- 
nerated in the atmosphere, sa had been 
sopposed, but of the same nature, and 
probably governed b5' the same Uw, aa 
the planets. The same year ha resolved 
an astfonMnkal problem, which Kepler 
and Bulltald had given up as insolvable ; 
"Mr. to determine jg^ometrically the apo- 
gee and eooentficity of a pbinet, from its 
tnie and mean plaice. In 1653, when a 
church in Bologna was rqmired and en- 
larged, he obtained leave of the senate to 
correct and settle a meridian line, which 
had been dfsam by an astronomer in 
1575. In 16f7 he attended as an assistant 
to a nobleman, who was sent to Rome to 
compote some differences which had 
arisen between Bologna and PeiTaxa, 
from the tnondationa of the Po ; and he 
shewed so much skill and judgment in 
the management of the affair, that in 
1663 the Pope's brother appointed him 
inspector-general of the fortifications of 



the castle of Urbino; aod he had> after- 
ward committed to him the care of all 
the rivers in the ecclesiastical state. 

In the mean time he did n'Jt neglect his 
astronomical studies, and made several 
discoveries relating to the planets Mars 
and Venus, particularly the revolution 
of Mars U|3on his own aiia ; but the point 
he had chiefly in view was, to settle an 
accurate theory of Jupiter's satellites; 
which, after much labohr and observa. 
tion, he happily effected, and published 
it at Rome, among other astronomical 
pieces, in 1666. 

Picaird, the French astronomer, get- 
ting Cassini's Ubles of Jupiter's satelhtes, 
found them so very exact, that he con- 
ceived the highest opinion of his skill ; 
andfroiftthait time his fame increased so 
fiwt in France, that the government de^* 
sired to have him a member of the aca- 
demy. Cassini however could not leave 
his station without leave of his superiors; 
andtherefi»re the king, Lewis tlie XlVth, 
reauested of the Pope, and the senate of 
Bologna, that Cassini might be permit- 
ted to co/ne into France. Leave was 
g[ranted for aia years, and he came to Pa- 
ris in the beginning of 1669, where he 
was immediately made the king's astro- 
nomer. When this term of six years waa 
near expiring, the Pope and the senate 
of Bologna insisted upon his return, on 
pain of forfeiting his revenues and emo- 
luments, which had hitherto been remit* 
ted to him : .but the minister Colbert pre- 
vailed on him to stay, and he was natura- 
lized in 1673; the same year also in 
which he was married. 

The Royal Observatoiy of Paris had 
been finiahed some time, and Cassini was 
ap)>ointed to be the first inhabiter; 
which he took possesion of in Septem- 
ber, 1671, when he set himself with fresh 
aUcrity to attend the duties of his pro- 
fession. In 1672 he endeavoured to de- 
termine the parallax of Mars and the 
S)in ; and in 1677 he proved that the di- 
umd rotation of Jupiter round his axis 
was performed in 9 . hours 58 minutes, 
from the motion of a spot in one of his 
larger belts : also in 16i84 he discovered 
four sateUitea of Saturn, besides that 
which Huygens had found out. In 1693 
he published a new edition of his *< Ta- 
bles of Jupiter's Satellites," corrected by 
later observations. In 1695 he took a 
journey to Bologna, to ei^mine the me- 
ridian line which he had fixed there in 
1655 ; and he shewed, in the presence 
of eminent mathematicians, that it had 
not varied in the least during that 40 
years. In 1700 he continued the meri- 
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dian line through Frtnce, which Picard 
had begun, to the very southern limits of 
tliat country. 

After our author had resided at the 
Royal Obsenratoiy for more than 40 
years, making many excellent and uae- 
Kil discoYeries, which be published from 
time to time, he died September tlie 14th, 
1712, at 87 years of age; and was suc- 
ceeded by his son James Cassini. 

Cassiiti (Jax^s,) a celebrated French 
astronomer, and member of the several 
Academies of Sciences of France, Eng* 
land, Prussia, and Bologna, was bom at 
Paris, Feburary 18,1677, being the young- 
er son of John Dominic Cassini, above 
mentioned^ whom he succeeded as as- 
tronomer at the Royal Observatory, the 
elder son having lost his life at the battle 
jDf La Uogue. 

* After his first studies in his father's 
house, in which it is not to be supposed 
that mathematics and astronomy were 
neglected, he was sent to study philoso- 
phy at the Mazarine college, where the 
celebrated Yarignon was then professor 
of mathematics ; from whose assistance 
young Cassini profited so well, that at 15 
years of »ge he supported a mathemati- 
cal thesis with great honour. At the age 
of 17 he was admitted a member of the 
Academy of Sciences ; and the same year 
he accompanied his father in his journey 
to Italy, where he assisted him in the 
verification of the meridian at Bobgna, 
and other measurements. 

In 1712 he succeeded his father as as- 
tronomer royal at the Observatory. In 
iri7 he gave to the academy his re- 
searches on the distance of the fixed stars, 
in which he showed that the whole annu-* 
lar orbit of near 200 millions of miles dia- 
meter is but as a point in comparison of 
that distance. The same year he com- 
municated also his discoveries concemiug 
the inclination of the orbits of the satel- 
lites in general, and especially of those of 
Saturn's satellites and ring. In 1725 he 
undertook to determine the cause of the 
moon's libration, by which she shows 
sometimes a little towards one side, and 
sometimes a little on the other, of that 
half which is commonly behind or hid 
from our view. 

In 1732 an important question. in astro- 
nomy exercised the ingenuity of oor au- 
thor. His father had determined, by his 
observations, that the planet Yemis re- 
volved about her axis in the space of 
23 hours .* and M. Bianchini had publish- 
ed a work in 1729, in which he settled 
the period of the same revolutioa at 24 



days 8 hoars. From an examination of 
Bianchini's observations^ which were up- 
on the spots in Venus, he discovered that 
he had intermitted his. observations for 
the space of three hours, from which 
cause he had probably qaistaken new spots 
for the old ones, and so had been led mto 
the mistake. He soon ailerwards deter- 
mined the nature and (quantity of the ac- 
celeration of the motion of Jupiter at 
half a second per year, and of that of the 
rejtardation of Saturn at two minutes per 
year ; that these quantities would go on 
mcreasittg for 2U00 years, and then would 
decrease ag^ain. In 1740 he published his 
** Astronomical Tables," and his "de- 
ments of Astronomy ;'* which were very 
extensive and accurate works. 

Although astronomy was the principal 
object of our author's consideration, he 
did not confine himself absolutely to that 
branch, but made occasional excurnons 
into other fields. We owe also to him, for 
example, experiments on electridty, or 
the li^ht produced by bodies by fricdon; 
experiments on the recoil of fire-arms; 
researches on the rise of the mercuiy in 
the barometer at different heights above 
the level of the sea; reflection^ on the 
perfecting of burning-gUases, and other 
memoirs. 

After a long and Uborioua life our au- 
thor, James Cassini, lost his life by a fall, 
in April 1756, in the 80th year of his age, 
and was succeeded in the Academy and 
Observatory by his second son, Caesar 
Francois de Thury ; who also distinguish* 
ed himself in the sciences connected with 
astronomy ; and, as well as his father and 
grandfather, pubhshed many vmiuable 
works. He died in 1784, of the small 
pox, and was succeeded by his only son 
count John Dominic GaasinL 

CASSIOPEIA, in astronomy, a con- 
stellatioaof the northern hemisphere, si- 
tuated opposite to the Great Bear, on the 
other siae of the pole. See Abtbovomt. 

In the vear 1572, a remarkable new star 
appeared in this constellation, surpaa8in|^ 
Strius or Lyra in brightness and magm- 
tude. It appeared even bigger than Ju- 
piter, which, at that time, was neer his 
perigee, and by some was thought equal 
to Venus, when she b in h^rg^reatest lus- 
tre ; but in a month it be^n to diminish 
in lustre, and in about e^teea months 
entirely disappeared. 

It alarmed all the astronomers of that 
age, many of whom wrote dissertations 
on it ; amon? the rest, Tycho Brabe, Kep- 
ler, Maurmycus, L^cetus, Graminena, 
&c. Beza, the Landgrave of Heney Rosa, 
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&c. vrote to prove it a conet, and the 
nme which appeared to the Magi at the 
birth of Jesna Christ, and that it came to 
declare his second coining : they were 
awvered on this subject by Tycho. Se- 
veial astronomers are of opinlon,that this 
ittr has a periodical return, which Keill 
and others hare conjectared to happen 
eveiy 150 years. Mr. Pigott adopts the 
same opinion ; and he accounts for its not 
being noticed at the completion of every 
tenp, by its variable lustre at different 
periods, so that it may sometimes increase 
only to the ninth magnitude ; and if this 
be the case, its period is probably much 
shorter. 

CASSiVS, precipitate of, obtained from 
the muriate <^ gold by the means of tin. 
It is highly valued for the beauty of the 
colour which it gives to glass or enamel. 
It may be obtained by simply immersing 
a phte of tin in a dilute solution of muri- 
ate of gold : but the usual mode is to dis- 
solve pure gold in a nitro^muriatic acid, 
camptmtd of three parts of nitric acid and 
one of the muriatic. The tin is prepared 
by disBolfkiip it, without heat, in an acid 
composed of two parts of nitric and one 
of muriatic acid, previously diluted with 
an equal weight of water. This solution 
being saturated, is dihited with one hun- 
(Iredparts of water, to which the solution 
of gold, in quantity e<]ual to half the quan- 
tity of solution of tin, is added : the liquor 
becomes of a beautiful purplish red co- 
Imr, and a precipitate subsides, which is 
to be washed and dried. This is the only 
preparation capable of giving a red co- 
lour to gfoas, which then serves as an 
imitation of the ruby. 

CASSYl'A, in botany, a genus of the 
Enneandria Monogynia class and order. 
Essential character : corol calycine, sex- 
partite ; nectary of three truncate glands, 
surroundmg the receptacle ; interior fila- 
ments glanduliferous ; drupe monosper- 
niOQS. There are but two species, of 
which C. fHiformis is a plant which rises 
vith taper succulent stalks, dividing into 
many slender succulent branches ; these 
come out frequently by threes or fours at 
the same joint, afterward they send out 
side branches singly, without order, and 
become very bushy ; the flowers come out 
OD the side of the branches, having no 
calyx ; the eorolU is oval, white, with a 
nnaU tincture of red, opening like a na- 
vel at the top, including the germ, sta- 
men, style, and nectareous glancb so 
closely, as not to be discovered till the 
corolk is cut open. This plant grows 
oatundly in both Indies. 



CAST, among the Hindoos, denetes a 
tribe or number of families of the same 
rank and p^rofession. There are in India 
four principal casts: the first is called 
the cast of ** Brahmins," from the mouth 
or wisdom, and deemed the most sacred. 
These are to teach the principles of reli- 
gion, to perform its functions, and to cul- 
tivate the sciences. They are the priests* 
the instructors, and philosophers of the 
nation. The second order called *' Cheh- 
.teree," from arms^r strength ; to draw 
the bow, to fight, to govern : these are 
entrusted with the government and de- 
fence of the sUte. The third order call- 
ed **Bice," firom the belly or nourish* 
ment, are to provide the necessaries of 
life by agriculture and traffic ; these Are 
composed of husbandmen and merchants. 
The fourth class denominated '* Sooder,'* 
from the feet or subjection ; to labour, 
or serve, consisting of artisans, labour- 
ers, and servants. Besides these, there 
is a fifth class, denominated "Burrun 
Sunker," supposed to be the illicit union 
between persons of different casts : they 
are mostly dealers in petty articles of re- 
tail trade. 

Cast iron. See laoir. 

CASTILLBIA, in botanv, so named in 
memory of CasUlleius, a botanist of Ca- 
diz, a genus of the IMdynamia Angios- 
permia class and order. Natural order 
of Personatx. Pediculares, Jussieu. Es- 
sential character : calyx tubular, com- 
pressed ; upper lip bifid, lower none ; 
corol lower, lip trifid, with two glands 
between the segments ; capsules two- 
celled. There are two species, C. fissi- 
folia and C. integrifblia, ooth natives of 
New-Granada. 

CASTING, in foundery, the running of 
a metal into a mould prepared for that 
purpose. See FouimsBT. 

Castiitc, a term used for the quitting 
or throwing aside any thing from the 
bofly of an animal^ by an effort of nature. 
Thus deer cast their horns, snakes their 
skins, lobsters their shells, hawks their 
feathers, annually. When birds cast their 
feathers, it is called moulting. A horse 
casts his hair in the spring, and sometimes 
in the autumn; also horses sometimes 
cast their hoofs. 

Castixo of drapery, among painters, 
denotes the distribution of tlie folds ; and 
the drapenr is said to be well cast, when 
the folos are distributed in such a manner, 
as to appear rather the result of mere 
chance than of art, study or labour. In 
that style of painting which is called 
»* the grand," the folds of the draperies 
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should be {;reat, tiid as few as possible^ 
' because their rich simplicity is more sus- 
ceptible of great lights. But it is an er- 
ror to design draperies that are too heary 
and cumbersome, for they ought to be 
suitable to the figures, with a combination 
of ease and grandeur. Order, contrast, 
and variety of stuffs and folds, constitute 
the elegance of draperies ; and diversity 
of colours in those stuiTs contributes ex- 
tremely to the harmony of the whole in 
historic compositions. 

CASTLE, in the sea language, is a part ' 
of the ship, of which there are two, the 
fore>castle being the elevation at the 
prow, or the uppermost deck, towards 
the mizeh, the place where the kitchens 
are, Hiod?castle is the elevation which 
reigns on the stem over the last deck, 
where the officers' cabins and places of 
assembly are. 

CASTOR, the beaver, in natural his- 
toty, a genus of Mammalia, of the or- 
der Glires. Generic character: ujiper 
fore-teeth truncated, and hollowed in a 
transverse angle; lower transverse at 
the top ; four grinders in each jaw ; tail 
long, scaiyj and depressed ; clavicles per- 
fect. There are two species, of which 
the most worthy of notice is C. fiber. The 
colour of the beaver is generally of a 
deep chesnut; sometimes it has been seen 
entirely white; less rarely completely 
black ; it is about three feet long in the 
body; its tail is about^ the* length of one 
foot, and by its peculiarity distinguishes 
this animal fromi every other quadruped ; 
it is of an oval form, and flat, with a 
slight convexity towards the base, desti- 
tute of hair, and completely covered with 
scalv divisions. The beaver was ki^own 
to the ancients for iu posaession of that 
sebacious matter called castor, secreted 
by two large glands near its genitals and 
anus, and of which each animal has about 
two ounces; but tlie^ appear to have 
been unacquainted with its habits and 
economy ; with that mental contrivance 
and practical dexterity, which, in its na- 
tural state, so strikingly distinguish it. 
Beavers are found in the moat northern 
latitudes of Europe and Asia, but are 
most abundant in North America. In the 
months of June and July they assemble 
in large companies, to the number of two 
hundred, on the banks of some water, and 
proceed to the formation of their esta- 
blishment. If the water be Subject to 
risings and fallings, they erect a dam, to 
preserve it at a constant level; where 
this level is naturally preserved, this la- 
bour is superseded. The length of this 



dam is oocasionally eight feet, in the 
preparation of it, they begin with felling 
some veiy high, but not extremely thicl^ 
tree on (he border of the river, which 
can be made to fall into the water ; and in 
a short time this is effected, by the united 
operation of many, with their fore-teeth, 
the branches being afterwuds cleared by 
the same process. A multitude of smaller 
trees are found necessary to complete die 
fabric, and many of these are dragged 
from some distance by land, and formed 
into stakes, the fixing of which is a work 
of extreme difficulty and perseverance, 
some of the beavers with their teeth rais- 
ing their large ends against the cross- 
beam, while others at the bl^ttom dig 
with their fore-feet the holes in which 
the points are to be sunk. A series of 
these stakes^ in several rows, is establish- 
ed from one bank of the river to the 
other, in connection with the cross-tree, 
and the intervals between them are filled 
up by vast quantities of earth, brought 
from a distance, and plashed with mate- 
rials adapted to give it tenacity, and pre- 
vent its being carried off. Toe iMinK is 
formed at the bottom, of about the width 
of twelve feet, diminishing sa it approach- 
es the surface of the water to two or 
three; being thus judiciously constructed 
to resist its weight and efforts by the in- 
clined plane instead of perpendicular op- 
position. These preparations of such im- 
mense magnitude «na toil being complet- 
ed, they proceed to the construction of 
their mansions, which are raised on piles 
near the margin of the stream or lake, 
and have dne opening from the land, and 
another by which they have instant ac- 
cess to the water. These buildings are 
usually of an orbicular form, in genend 
about the diameter often feet, and cgm- 
prehending frequently several stories. 
The foundation walls are nearly two feet 
in thickness, resting upon planks or 
stakes, which constitute also their floors. 
Ii> the houses of one story only, the walk, 
which in all cases are plastered with ex- 
treme neatness, both externally and with- 
in, after rising about two feet perpendi- 
cularly, approach each other, so as at 
length to constitute, in closing, a species 
of dome. In the application of the mor- 
tar to their habitations, the tails aa veil as 
feet of the beavers are of essential ser- 
vice. Stone, wood, and a sandy kind of 
earth, ai'e employed in their structures, 
which by their compactness and strengtU 
completely preclude injury from wind* 
and rain. The alder, poplar, and willow, 
arc the principal trees which they eisployi 
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and 6iey always begin tiicir operations 
on the trunk, at nearly two feet above 
the ground ; nor do they ever desist from 
the process till its fall is completed. They 
nt instead of stancting^ at this labour, and 
while reducing the tree to the ground 
derive apleasure at once from the success 
of their toils, and from the gratification of 
their palate and appetite by the bark, 
which is a favourite species of food to 
them, as well as the voung and tender 
parts of the wood itself. 

For their support in winter ample stores 
are laid up near each separate cabin, and 
occasionally, to give variety and luxury 
to their repasts during a long season, in 
which their stores roust have become dry 
and nearly tasteless, they wUl make ex- 
cursions into the neighbouring woods for 
fresh supplies. Depredations by the te- 
nants of one cabin on tlie magazines of 
another are unlqiown, and the strictest 
notions of property and honesty are uni- 
versal. Some of their habitations will 
contain six only, otliers twelve, and some 
even twenty or thirty inhabitants ; and the 
whole village or township contains in ge- 
neral about 12 or 14 habitations. Strang- 
ers are not permitted to intrude on the 
vicinity ; but, amidst the different mem- 
bers of the society itself, there appear to 
prevail that attachment and that friend- 
ship^ which are the natural result of mutual 
co-operaticm, and of active and successful 
struggles against difficulty. The approach 
of danger is announced by the violent 
striking of their tails against the surfece 
of the water, which extends the alarm to a 
great distance,* and, while some throw 
diemselvea for security into the water» 
others retire within the precincts of their 
cabins, where they are safe from every 
enemy but man. 

The neatness as well as the security of 
their dvellines is remarkable, the floors 
bein^ strewed over with box and fir, and 
displaying the most admirable cleanness 
aiad order. Their general portion is that 
of sitling, the upper part of the body, 
with the hefli^ being considerably raised, 
while the Ipwer touches, and is some- 
whnU indeed, immersed in the water, 
This element is not only indispensable 
to them in the same way as to other qua- 
drupeds, but-they carefully preserve ac- 
cess to it even when the ice is of very 
coninderable depth, for the pxirpose of 
regaling themselves by excursions to a 
great extent under the frozen surface. 
The most general method of taking them 
is by sittacking their cabins during these 
rambles, and watching th«ir approaGh to 



a hole dug in the ice at a small distance, 
to which Uiey are obliged, after a certain 
time, to resort for respiration. 

The flesh of the anterior part of their 
bo<ties resembles that of land animals in 
substance and flavour, while that of the 
lower possesses tlie taste, and smell, and 
lightness of fish. 

The sexual union among these animals 
is connected with considerable individual 
choice, sentiment, and constancy. Every 
couple pass together the autumn and *^in- 
ter, with the most perfect comfort and 
affection. About the close of winter the 
females, after a gestation of four montlis, 
produce, in general, each, two or three 
young, and soon after this period they 
are quitted by the males, who ramble 
into the country to enjoy the return of 
spring ; occasionally returning to their 
cabins, but no longer dwelling in them. 
When the females have reared their 
young, which happens in the course of a 
few weeks, to a state in which they can 
follow their dams, these also quit their 
winter residence and resort to the woods, 
to enjoy the opening bloom and renovat- 
ed supplies of nature. If their habitations 
on the water should be impaired by 
Hoods, or winds> or enemie^ the beavers 
assemble with great rapidity to repair 
the dama£;e. If no alarm of this nature 
occurs, the summer is principally spent 
by them in the woods, and on the ad- 
vance of autumn they assemble in the 
scene of their former labours and friend- 
ships, and prepare with assiduity for the 
confinement and rigours of approachin|^ 
winter. 

When taken young, the beaver may be 
tamed without difiictilty, but exhibits few 
or no indications of superior intelligence. 
Som6 beavers are avetse to that asso* 
elation which so strikingly characterises 
these animals in general, and satisfy them* 
selves with digging holes in the banks of 
rivers, instead of erecting elaborate habi* 
tations. The fur of these is comparative- 
ly of little value. See Mammalia, Plate 
Vn. fig. 1. 

C. huidobrius, or the Chilese beavef* 
This is found principally in the deep lakes 
and rivers of ChiU. Its tail differs from 
that of the former, in being lanceolated 
and hairy. It produces no castor, and 
possesses nothing of the art of architec- 
ture. It is courageous, and even savage 
in its disposition, and has the power of re- 
maining under water for a very consider- 
able time. Its fiir is employed in the ma- 
nufacture of hats, and of a species of cloth 
as soft 09 th« finest velvet, 
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C ASTOR-oti; in pharmacy, is extracted 
from the kernel of the fruit produced bv 
the Ricinus Americanus, or oil nut, which 
grows in many parts of America, and is 
much cultivated in Jamaica. A gallon of 
nuts from this tree wiU produce about a 
quart of oil. It is either prepared by 
icoction^or cold drawn ; that is, extracted 
from the bruised seeds. It is sent over 
to us in barrels ; and it is reckoned, the 
best which has least colour. 

CASTRAMETATION, is the art of 
measuring or tracing out the form of a 
camp on the ground ; yet it sometimes 
has a more extentive significatjon, by in- 
cluding all the views and designs of a ge- 
neral ; the one requires only the know- 
ledge of a mathematician, the other the 
experience of an old soldier. The an- 
cients were accustomed to fortity their 
camps by throwing up entrenchments 
round them. The Turks, and other Asia^ 
tic nations, fortify themselves, when in an 
open country, with their waggons and 
other carriages. The practice of the 
Europeans is quite cUfferent ; for the sure- 
ty of their cAmp consists in the facility 
and convenience of drawing out their 
troops at the head of their encampment : 
for which reason, whatever particular 
order of battle is regarded as the best 
disposition for fighting, it follows, of 
course, that we should encamp in such 
a manner as to assemble and parade our 
troops in- that order and disposition as 
soon as possible. It is therefore the or- 
der of battle that should reg^ulate the or- 
der of encampment ; that is to say, the 
post of each regiment in the line of bat- 
tle should be at the head of its own en- 
campment : from whence it follows, that 
the extent of the line of battle from right 
to left of the camp should be equal to the 
front of the troops in line of battle, with 
the same inter^-als in the camp as in the 
Kne. By this means every battalion co- 
vers its own tents, and they can all lodge 
themselves, or turp out in case of neces- 
sity at a minute's warning. 

If the front of the camp is greater 
than the line, the troops must leave lan^ 
intervals, or expose their fianks; if less, me 
troops will not have room to form with 
the proper intervals. 

The front or principal line of the 
camp is commonly directed to face the 
enemy. 

CASUALS, a term used by military 
men, in their regimental returns of the 
Qrilish army, signifying men tliatare dead, 
have been discharged, or have deserted. 

CAdUARINA, in botany, a genus of 



the Monoecia Monandria class and order. 
Natural order of Conifene. Essential 
character : male calyx of the ament; 
corol scalelets two-parted ; female calyx 
of the ament ; corol none ; style bifid ; 
strobile. There are five species, of which 
C. equisetifblia, horse-tail casuarina, is a 
very large spreading lofty tree; the leaves, 
or rather blanchlets hanging down in 
bimches from twelve to eighteen inches 
in lengdi, like vety long hair, or a horse's 
tail, afl jointed from top to bottom like the 
equisetums, or horse tails, is a very re- 
markable character of this singular tree. 
It is a native of the East Indies and the 
South Sea Islands. 

CAT. See Fblts. 

Cat, a ship usuaHy employed in the 
coal trade ; built very strong, and made 
to carry from four to six hundred tons. It 
is distinguished by a narrow stem, pro> 
jecting quarters, and by having no orna- 
mental figure on the prows. 

Cat-AooA?, a strong hook fitted to the 
cat, to hook the ring of the anchor when 
it is to be drawn up or catted« 
. CAT-o'nine taUt^ an instrument, by 
which discipline is still maintained in the 
British navy and army, though, to the 
honour of other countries, it is sud that 
corporal punishment has been abolished. 
This instrument is composed of nine 

{>ieces of line or chord, about half a yard 
ong, fixed upon a piece of thick rope for 
a handle, and having three knots on each 
cord, with which the men who transgress 
the orders of their superiors 'are pun- 
ished. 

CAT's.^aw, a light breeze of wind per- 
ceived at a distance, in a calm, by the im- 
pression made on the surface of the sea, 
which it sweeps very lightly, and then de- 
cays. The same term is ffiven to a paili- 
cuJar turn made in thebif^t of a rope, in 
order to hook a tackle on it. 

CATt-harpingB^ in a ship, small ropes 
running in little blocks nrom one nde of 
the shrowds to the other, near the deck. 
Their use is to force the shrowds and 
make them taught, for the more securi^ 
and safety of the masts. 

CAT-AtfoJt, two strong beanis of timber, 
projected almost horizontally over the 
ship's-bows, on each side of the bow- 
sprit. The cat4iead serves to suspend 
the anchor clear of the bow, when it is 
necessanr to let it go : it is supported by 
a sort of knee, wmch is generally orna- 
mented by sculpture. 

CATACAUSTIC ciirws, in the higher 
geometry, that species of caustic curves 
which are formed by reflection. 
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Hiese curves are generated after the 
foUowin^ manner. If there be an infimte 
number of rays, as A B, AC, A D, &c. 
(plate MiBceJianieBy fig. 6.) proceeding 
from the nutating point A, and reflect- 
ed at any given curb B D H, so that the 
angles of inddence be still equal to 
those of reflection ; then the curve B E 
G, to which the reflected rays B I, G £, 
D Fy &c. are tangents continually, as in 
the points I, £, F, is called the catacaus- 
tic curve. 

If the reflected I B be produced to K, 
so that A B ^ B K, and the curve K L be 
the evolute of the cataeaustic BEG, be- 
ginning at the point K ; then the portion 
of the catacaustie B £ as A C — A B X 
C E — B I eontinually . Or if any two in- 
cident raysy as A B, A C be taken, that 
portion of dke caustic that is evolved 
while the ray A B approaches to a coin- 
cidence with A C, is eqnal to the differ- 
ence of those incident rays x the differ- 
ence of the reflected rays. When the 
given curve is a geometrical one, the 
catacaustie will be so to<s and always 
rectifiable. The catacaustie of a circle is 
a cjrcloid, formed by the revolution of 
a circle along a circle. Thus, A B D, 
fig. 7, being a semicircle exposed to 
parallel fays ; then those rays which fall 
near the axis C B will be reflected to F, 
the middle point of B C ; and those which 
fidl act A, as they touch the curve only, 
will not be reflected at all ; but any inter- 
mediate ray H I will be reflected to a 
point K, somewhere between A and F. 
And since every different incident ray 
will have a different focal point, there- 
fi>re, those various focal pmntswill form 
a curve line A £ F in one quadrant, and 
F G D in the other, being the cycloid 
above-mentioned. And tms figure may 
be beautifully exhibited experimental^ 
by exposing the inside of a smooth bowl, 
or gls^ to the sun beams, or strong can- 
dle lig^t; for then this curve A £ F G D 
will appear plainly delineated on any 
white surfikce placed horizontally within 
the same, or on the surface of milk con- 
tained in the bowl. The caustic of the 
common senu-cycloid, when the rays sre 
parallel to the axis, is also a common cy- 
cloid, described by the revolution of a 
eircle upon the same base. The caustic 
of the lo^parithmic spiral is the same curve, 
only set m a different pontion. 

CATACHRESIS, in lactone, a trope 
which borrows the name of one thing to 
express another. Thus Milton, describ- 
ing Ri^ihael's descent from the empyreal 
heaven to paradise, wyn, 



CAT 

*< Down thither, procein flight. 

He speeds, and thro' tlie vast ethereal 
sky 

Sails between worlds and worlds." 

CATACOMB, a potto or subterrane. 
ouspbce of biuial for the dead. 

Tne term is particularly used in Italy, 
for a vast Assemblage of subterraneous 
sepulchres, three leagues from Rome, in 
the Via Appia, supposed to be the sepul- 
chres of the ancients. Others imagine 
these catacombs to be the cells "wherein 
the primitive Christians hid themselves. 
Each catacomb is three feet broad, and 
eight or ten high, running in form of an 
alley or eaUery, and communicating with 
one anomer. 

Mr. Monro, in the Philosophical Trans- 
actions, gives it as his opinion, that the 
catacombs were the burial places of the 
first Romans, before the practice of burn- 
ing the dead was introduced; and that 
they were dug in consequence of these 
opinions, that shades hate the light, and 
love to hover about the place where their 
bodies were laid. 

C AT ACOUSTlCS,an appellation pven 
to the doctrine of reflected sounds. See 
Acoustics. 

CATALOGUE, a list or enumera- 
tion of the names of several books, men, 
or other things, according to a certain 
order. 

CATALO&tJX ef the ttart, is a list of the 
fixed stars, disposed in their several con- 
stellations with the longitudes and lati- 
tudes of each. 

The most renowned composers of 
tiiese catalogues are, 1. Ptolemy, who 
added his own observations to those of 
Hipparchus Rhodius, about the year of 
Christ 880. 2. Ulugh Beigh made a cata- 
logue of the fixed stars in 1437. S.Tycho 
Brahe determined the places of 777 stars 
for the year 1600. 4. William, Landgrave 
of Hesse, with his mathematicians, deter* 
mined the places of 400 fixed stars. 5. 
In the year 1667, I>r. Haliey, in the island 
of St. Helena, observed 350, not visible in 
our horison. And 6. J. Hevelius, adding 
his own observations to those of the an- 
cients, and of Dr. Haliey, made a* cata- 
logue of 1888. But the last and greatest 
is the Britannic catalo|^e, a performance 
the most perfect of its kind, tompiled 
from the observations of the accurate 
Mr. Flamstead, who, with all the talents 
and apparatus requisite for such an un- 
dertaking, devoted himself to that work 
for a long scries of years. It contains 
2934 stars. 

In 1782, M. Bode, member of tjie Royal 
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Academy of Sciences at Bevfin, publish- 
ed a very extensive catalogue of the fixed 
stars, collected from the observations of 
I'lamstead, Bradley, H^velius, Tobias 
Mayer, De La Caill^, Messier, La Mon- 
Hier, D'Arquier, and other astronomers ; 
ID which the places of the stiu^ amount- 
ing in number to 5058, are given for the 
beginmng of the year 1780. This cata- 
logue, wkich is a very valuable work, 
though there is reason to apprehend that 
the same star is inserted more than once, 
is accompanied by a celestial atlas, or set 
of maps of the constellations, engraved 
in a very delicate and beautifid manner. 
In the catalogue already enumerated, the 
ctars are classed in constellations In the 
foDowing catalogues they succeed each 
other, accor<Ung to the order in which 
they tnuunt the meridian, without any 
regard to the coiistelUtion to which they 
belongs the name of the constellation 
being given, with a description of the 
stars' situation in it The first catalogue 
of the stars, as we conceive, that was 
printed in tiiis form, or in the order of 
their right ascen^ons, is that of M. de la 
Caille, given at the beginning of his 
Ephemerides for the ten years between 
1755 and 1765, and printed in 1755. It 
contains the right ascensions and declina- 
tions of 307 stus, adapted to the begin- 
ning of the year 1750. In 1757 he pub- 
lished his ** Astronomix Fundaments," 
in which is a catalogue of the right 
ascensions and declinations of 398 stars, 
adapted likewise to the beginning of 
1750. In 1763, the year immediately 
succeeding that of his death, the « Caelum 
Austnle Stelliferum" of the same author 
was published ; and this contains a cata- 
logue of the places of 1942 stars, all situ- 
ated to the southward of the Tropic of 
Capricorn, and observed bv the same in- 
defatigable astronomer while he was at 
the Cape of Good Hope in 1751 and 
1752. The places of these are given for 
the beginning of the year 1750. In thje 
same year, the Ephemerides for the 10 
years between 1765 and 1775, were pub- 
lished ; in the introduction to which, the 
§ laces of 515 zodiacal stars are given, all 
educed from his own observations. The 
stars in this catalogue are rectified to 
the beginning of the year 1765. The 
Nautical Almanac for 1773 contains a 
catalogue of 380 stars, in right ascension, 
declination, longitude, and latitude, de- 
tived from the observations of the late 
Bev. Dr. Bradley, and adjusted to the 
beginning of the year 1760. It has been 
iince, viz. in 1798, republished, with cor- 
TCctioitt» by Vr, Homsby, in the first 



volume of Bnuiley*s Observations. These 
make but a small part of what might have 
been deduced from the labours of that 
great man, if his representatives had not 
withheld tlie rest from the public. Mr. 
Francis Wollaston informs us, that Dr. 
Bradley had the whole British catalogue 
calculated to the year 1744, and that 
traces may be observed in it of his having 
examined almost every star in it. He adds» 
from satisfactory information, that Dr. 
Bradley observed the British catalogue 
twice through) first, with the <^d instni- 
ments of the Royal Observatory, previous 
to 1750, and afterwards with the new 
ones. The 380 stars above mentioned 
were carefidlv rectified for the year 1790 
by Mr. G. Gilpin. 

At the end of the first volume of » As- 
tronomical Observations, made at the 
Roval Observatory at Greenwich," pub- 
lished in 1776, Dr. Maskelyne, the pre- 
sent Astronomer Royal, has given a cata- 
logue of 34 principal stars, in right 
ascension and north polar distance, 
adapted to the^ beginning of the year 
1770, and which, being the result 
of several years' repeated observations, 
made with the utmost care and the best 
instruments, may be presumed to be ex- 
ceedingly accurate. In 1776, a work was 
published at Berlin, entitled «RecueiI 
de Tebles Astronomiques," in which is 
contained a very large catalogue of stars 
from Hevelius, FUunstead, M. de la Caille, 
and Dr. Bradley, with their latitudes and 
longfitudes for the beginning of 1800, with 
a catalogue of the southern stars of M. 
de la Caille, of double stars, of change- 
able sUrs, and of nebulous stars : a work 
very useful for the practical astronomer. 
To these may be added Dr. HerschePs 
catalogue of double stars, printed in the 
Philosophical Transactions for 1782 and 
1783 ; M. Messier's nebulx and clusters 
of stars, published in the ** Connoissance 
des Temps," for 1784 ; and Dr. HerschePs 
catalogue of the same kind, given in the 
<< Philosophical Transactions" fi»r 1766. 
In 1789, Mr. Francis Wollaston publish- 
ed in foho^ a ** Specimen of a general 
Astronomical Catalogue, arranged in 
Zones of North Polar Distance, and 
adapted to January 1, 1792." Informing 
this catalogue, Mr. Wollaston has not 
made any use of those which precede 
Flarastead, except, in a small part, that of 
Hevelius : but all the stars in the British 
catalogue of 1725 are inserted, as well as 
those which are in the three latter caifr. 
logues of M. de la Caille ; those of Dr. 
Bradley, in the Nautical Almanac for 
1773 i of M. Mayer; of Dr. Maskelyne « 
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the aoiOile stars of Dr. Henchd ; M. 
Messier's nebulae ; and all those of Dr. 
Herschely excepting^ his second and third 
classes ; that is, all those which are capa- 
ble of ^ beinif discerned with any teles- 
cope inferior to his own. This work 
contains five distinct catalogues, viz. Dr. 
Maskelyne's new catalogue of 36 princi- 
pal fixed stars ; a general catalogue of all 
the stars in zones oif north-polar distance ; 
an index of the general catalogue ; a 
catalogue of all the stars, in the order in 
which they pass the meridian; and a 
catalogue of zodiacal stars, in longitude 
and latitude. 

CATANANCHE, in botany, a genus 
of the Syneenesia Polygamia ^qualis 
class and order. Natural order of Com- 
pound Flowers. Division, Semifloscu- 
tosjc. Cinarocephalae, Jussieu. Essential 
character : receptacle chaffy ; calyx im- 
bricate ; down awned from a five-bristled 
calyde. There are three species, of 
which C, cmrulea puts forth many narrow 
hairy leaves, which are jagged on their 
edges like those of buckshom plantain; 
but the leaves are broader, the jags 
deeper and at greater distances ; these 
fie flat on the ground, turning their points 
upwards, which are very narrow. Be- 
tween the leai^s come out the flower 
stalks, which are in number proportion- 
able to the size of the pUmt ; for from an 
old thriving root there is frequently 
eight or ten, and young plants do not 
send out more than two or three; each of 
the peduncles are terminated with single 
beads of flowers, having a dry, ftlvery, 
scaly cafyx, in which are included three 
or four florets ; these are of a fine blue 
colour^ with a dark spot at bottom, and 
in each the stamens^ with ^eir yellow 
summits, standing a littleabove the petals, 
make a pretty appearance. It is a native 
of the South of Europe. 

CATAPLASM, an external topical me- 
dicine, of a soft consistence, and prepar- 
ed of ingredients of difi*erent virtues, ac- 
cording to the intention of the phyncian. 
See PHAasfACT. 

CATABACT, in medicine and sur- 
gery, a disorder of the humours in the 
eye, by which the pupiUa, that ought ,to 
appear transparent and bku^k, looks 
opaque, gre^,blue, brown, &c. by which 
vision ia vanousfy impeded, or totally de- 
stroyed. 

CATARRH. See Msstcivb. 

CATASTASIS, in poetry, the third 
pirt of the ancient drama, being that 
wher^n the intrigue, or action, set 
ferth in the epitasis, is supported, and 
csnied on, MHd heightciie4 till ii be 



ripe for the unravelling in tiie catM> 
trophe. 

CATASTROPHE, in dramatic poetry, 
the fourth and last part in the ancient dnu 
ma, or that immediately succeeding the 
catastasis; or, the fifUi act in modern tra- 
gedy. 

CATCH -word, among printers, that 
placed at the bottom of each page, be* 
mg always the first word of the following 
page. 

CATECHU, in dienistry, a substance 
obtained by decoction and inspissation 
from the wood of the mimosa catechu, a 
native of India, i^ a very powerful as- 
^ngent, and coptains a hu-ge propor- 
tion of tannin. It is almost wholly solu- 
ble in water, and in alcohol, but when 
acted upon by this, a portion of. mucilage 
remains undissolved; the component 
parts are 

Bombay catechu. 
Tannin . . . 54.5 
Extractive matter 34.0 
Mucilage ... 6.5 
Residue ... 5. 

100.0 



Bengal catechu. 

Tannin . . . 48.5 

Extract . . . 36.5 

Mucibige ... 8.0 

Residue ... 7. 

100.0 

CATEGORY, in log^c, aseriesor ordet 
of all the predicates or attributes con- 
tained under any s^enus. 

The school philosophers distribute all 
the objects of our thoughts and ideas into 
certain genera or classes, not so much, 
say they, to learn what they do not know, 
as to communicate a distinct notion of what 
they do know ; and these classes the 
Greeks called categories, and the Latins 
predicaments. 

Aristotle made ten categories ; viz. sub- 
stance, quantity, quaUty, relation, action, 
passion, time, place, situation, and habit, 
which are usually expressed by the fol- 
lowing technical distich : 

Arbor^ aex, tervos, ardore, re/ri^eratf 

U8t08, 

Hurt, eras, ttabo, nee tunicetiua ero, 

C ATENARIA, in the higher geometry, 
the name of a curve line formed by a rope 
hanging freely from two points of sua- 
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pennon, whether the points be horixon- 
tal or not. The nature of this curve was 
Bought after in Galileo's time, but not 
/discovered till the year 1690, when Mr. 
Bernoulli published it as a problem. Dr. 
Gregory, in 1697, published a method of 
investigation of ihe properties foimerly 
discovered by Mr. Bernoulli and Mr. 
Leibnitz, together with some new pro- 
perties of wis curve, from him we 
take the following method of finding the 
general property of the catenaria. 

1. Suppose a line heavy and flexible, 
the two extremes of which F and D, 
Plate II. Miscellanies, fig. 8, are firmly 
fixed ill those points ; by its weight it is 
bent into a certain curve FAD, which 
ijB called the catenaria. , 

2. Let B D and 6 c be parallel to the 
horizon, A B perpendicular to B D, and 
D c parallel to AB, and the points B b 
infimtely near to each other. From the 
laws of mechanics, any three powers in 
cquilibrio are to one another as the lines 
parallel to the lines of their direction, 
(or inclined in any given angle) and ter- 
minated by their mutual concourses; 
hence if D </ express the absolute gravity 
of the particle D ^ (as it will if we aUow 
the chain to be every way uniform) then 
B c will express that part of the gravity 
that acts perpendicularly upon D d ; and 
by the means of which this particle en- 
deavours to reduce itself to a vertical 
position ; so that if this lineola J c be 
constant, the perpendicular action of gra- 
vity upon the parts of the chain will be 
<X)n8tant too, and may therefore be ex- 
pressed by any given right line. Furtlier, 
the UneoU D c will express the force 
which acts against that conatus of the 
particle D <^ by which it endeavours to 
restore itself in a position perpendicular 
to the horizon, and hinders it from doing 
BO. This force proceeds from the pon- 
derous line D A drawing according to 
the direction D J; and is, aeteru panbtu^ 
proportional to the line D A which is the 
cause of it. Supposing the curve F A D,« 
therefore, as before, whose vertex is A, 
mxis A B, ordinate B D, fluxion of the ax- 
is D CssB 6, fluxion of the ordinate d c, 
the relation of these two fluxions is thus; 
*»z. dc '. D J :: a : D A curve, which is 
the fundamental property of the curve, 
and may be thus expressed (putting 
▲ Bsorand BDay and ADasc 

. ax 

CATERPILLAR, in natural history : 
the larvae of butterflies are univcrsuJly 
known by the name of caterpillars, and 



are extremely various in their forms and 
colours^ some being smooth, others be- 
set with either simple or ramified spines, 
and some are observed to protrude from 
their front, when disturbed, a pair of short 
tentacula or feelers, somewhat analagous 
to those of a snul. A caterpillar, when 
grown to its full size, retires to some con- 
venient spot, and securing itself proper- 
ly by a small quantity of silken filaments, 
either suspends itself by the tail, hang- 
ing with its head downwards, or else in 
an upright position, with the body fasten- 
ed round the nnddle by a number of fila- 
ments. It then casts off its caterpillar-skin, 
and commences erysalis, in which state 
it continues till the butterfly is ready for 
birth, which, liberating itself firom the 
s]un of the chrysalis, remains till its 
wings, wliich are first short, weak, and 
covered with moisture, are fully extend- 
ed ; this happens in about a quarter of an 
hour, when the animal suddenly quits the 
8ta,te of inactivity to which it hftd been so 
lonp^ confined, and becomes at pleasure 
an inhabitant of the air. 

CATESBiEA, in botany, so called in 
honour of Mark Catesby, a genus of the 
Tetrandria Monogynia class and order. 
Natural order of Luridat. Rubiacex, Jus- 
sicu. Essential character : corolla mono- 
petalous, funnel-form, extremely long, 
superior; stamens within the mouth; 
berry polyspermous. There are but two 
species, of which C. spinosa, lily-thorn, 
rises with a branching stem to the height 
of twelve feet, covered with a pale russet 
bark ; the branches come out alternately 
from the bottom to the top, with small 
leaves resembling those of the box-tree, in 
clusters aU round the branches at certain 
distances ; the flowers come out single 
from the sides of the branches, hanging 
downward, and are* of a dull yellow co- 
lour ; the berry is the uze of a middling 
plum, hollow within, with small angular 
seeds. This shrub was discovered by Mr. 
Catesby near Nassau town, in Providence, 
one of the Bahama Islands. C. parviflo- 
ra is a native of Jamaica. 

CATHARTICS, in medicine, are the 
same with what are commonly called pur- 
gatives. See Mbdiciitk. 

CATHEDRAL, a church wherein is a 
bishop's see or seat. 

After the establishment of Christianity, 
the emperors, and other great men, gave 
large demesnes and other possessions for 
the maintenance of the clergy ; on these 
were built the first places of worship^ 
which were called cathedra, cathedrals, 
sees, or seats, from the bishop and hia 
chief clergy's residence thereon. 
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A catfaedral was originally d^erent 
from what it is now, the Christians, till 
the time of Constantlne, having no liberty 
to build any temple. By their churches 
they only meant their assemblies; and 
by their cathedrals, nothing more than 
consistories. 

CATHETER, in sui-gery, a fistulpus 
instniment, usnally made of silver, or silk 
coated with caoutchouc, to be intro- 
duced into the bladder, to discharge 
the urine when suppressed. See Suk- 

CATHETU8, in geometry, aline or ra- 
dius falling perpendicularly on another 
fine or surface : thus the catheti of a 
rigkt angled triangle are the two sides 
that include the ri^t angle. 

CATOPTRICS, that part of ootics that 
treats of reflex vision, and explains the 
bvB and properties of reflection, chiefly 
founded upon this truth, that the angle of 
reflection is always equal to the an^e of 
incidence ; and fi^m thence deducing the 
magnitudes^ shapes, and situations, of the 
appearances of objects seen by the reflec- 
tion of polished simaces, and particuliurly 
plane, spherical, conical, and cylindrical 
ones. See Omcs. 

CATTLE. Under this term are com- 
prehended horaea and oxen of both sexes 
and of all ages ; these we term black cat- 
tle : while uieep, goats, &c. come under 
the dengnation of small cattle. The 
vholc tribe are granivorous, and maybe 
veryeaaly maintained without the aid of 
the plottd^ though it is certain that the 
prtxluce of tilled land will pay better, 
when appropriated to the support of cat- 
He, than common pastures, o)r even arti- 
ficial grasses. The latter, such as clover, 
saintimn, bumetj &c. are superior to 
common meadow hay, for the purposes 
of winter fodder; making the ammals 
ippear better in their coats, or hair, and 
cnising them to fiitten, and to endure far 
%ue, far beyond what they could un- 
dergo on conunon field grass, or its 
bay. We have thousands of cattle-mar- 
kets, where beasts of all descriptions 
nuty be purchased, in every sta^e of con- 
dition, and in all their varieties. The 
peat improvements made of hte years 
in farming, add6d to our great increase 
of population, have rendered the busi- 
ness of feeding cattle of great impor- 
tance. 

C4TTU, 2019 rdoHng' to, Bv a statute 
of Edward VI. no person shall buy any 
ox, &c. and sell the same again alive in 
the same nnarket, or fair, on pain of for- 
fatang double the value thereof, half to 



the Kng, and half to him that shall aue. 
This is the act ag^ainst forestalling^ re- 
grating, &c. 

CATURUS, in botany, a genus of the 
Dioecia Triandria class and order. Na«> 
tural Order of Tricocca. Euphorbix, 
Jussieu. There are two species : C. spi- 
ciflonis is a tree about twenty feet in 
height, with many branches diffused all 
round ; the wood is white and close, with 
a thick, dusky, unctuous, inodorous bark, 
and a yellow pith within ; the fruit is a 
round, yellowish-g^een, insipid berry, in- 
closing one round green seed. Native of 
the East Indies. C. scandens is a native 
of the woods of Cochin China. 

CAVA, or Veka Cava, in anatomy, 
a vein arising with a large sinus from 
the right auricle of the heart. See An a- 

TOICT. 

^ CAVALIER, in fortification, an eleva^ 
tion of earth, of different shapes, situated 
ordinarily in the gorge of a bastion, bor- 
dered with a parapet, and cut into more 
or less embrasures, acpording to the ca- 
pacity of the cavalier. 

CAVALRY, a body of soldiers that 
charge on horseback, and may properly 
be called the right arm of the arm^ : they 
are of g^at service in disturbing the 
enemy b^ their frequent excursions, in 
intercepting convoys, and destroying the 
country. The cavalry is divided into 
squadrons, and encamp on the wings of 
the army. 

CAUCALIS, in botany, agemis of the 
Pentandria Digynia class and order. Na- 
tural order of Umbellatx. Essential cha- 
racter : corolla radiated, in the disc ; 
male, petals inflex-emarginate ; fruit his- 
pid : with bristles ; involucres entire. 
There are nine species. These plants 
are all annual, or at most biennial and 
are seldom cultivated, except in botanic 
gardens. They will rise readily from 
seeds, where they are permitted to scat- 
ter, and will grow in any soil and situa- 
tion. • 

CAVEAR, Cavber, or Caviabt, the 
spawn or hard roes of sturgeon, made 
into small cakes, an inch thick, and of 
an hand's breadth, salted and dried in 
the sun. 

The French and Italians get thecaveai; 
from Archangel, but they seldom get it 
at the first hand, for they commonly buy 
it of the English and Dutch. 

CAVEAT, in law, a kind of process in 
the spiritual courts, to stop the proving of 
a will, the granting letters of administra- 
tion, &c. to the prejudice of another. It 
is also used to stop the institution of a 
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dcrk to a benefice. A cave&t«tands in 
force for three Txionths. 

The entering a caveat beinff at tlie in- 
stance of tlie party, is for Sie benefit 
of the ordinary, that he may do no wrong; 
it 19 a cautionary act for liis better in- 
formation, to which the temporal courts 
have no regard ; therefore, if, after a ca- 
veat entered, the ordinary should grant 
administration, or probate of a will, it is 
nat void by our law, though it is by the 
canon law ; but our law takes notice of a 
caveat. 

CAVERNOSE, among anatomists, an 
appellation given to several parts of the 
body on accoiint of their spongy struc- 
ture : thus the cavernosa corpora are two 
spongy bodies, made up of a number of 
small caverns or cells. 

CAVETTO, in architecture, the re- 
verse of a quarter round, being a concave 
moulding frequently used in tlie entabla- 
Uu'e, 

C AVIA, the cary, in natural history, a 
genus of Mammalia, of tlie order Glires. 
Generic chiuracter : two wedge-shaped 
front teeth 5 eight grinders ; from four to 
five toes on the fore-feet, from three to 
five on the hind-feet ; tail very short, or 
none ; no clavicles. There are seven spe- 
cies, of which those that follow are most 
deserving attention. 

C. cobaya, or tlie guinea pig. This 
sinlmal is a native of South America, and 
found particularly in Brazil. It is tamed 
with great facility, and is inoffensive, ti- 
morous, and particularly cleanly j it does 
not, however, appear susceptible of strong 
attaoliments to its benefactors, nor is it 
iiemarlcable for docility. It is one of the 
most prolific of animals, and Bnffon cal- 
culates that, in twelve months only, one 
tiiousand might be produced from a sin- 
gle pair, as the fenude has been known 
to bring fortli young when two months 
old only ; and the time of gestation is 
only thi*ee weeks $ and she will produce 
at least every two months. They are six 
or seven months before they arrive at 
their maturity of growth, but within the 
short period of twelve hours from their 
birth are nearly as alert and active as 
those fully grown, and therefore require 
parental assiduity only for a little time. 
Vegetables' form their food, and on a 
great variety, of these they will flourish 
and fatten : very succulent food of this 
description,, however, is injurious, and 
with sow-thistles and cabbage, should be 
employed for them nourishment «f more 
consistency, such as grain and bread. 
They drink but little^ appear, after eating 



to ruminate, and are extremely apt to 
be aflected by cold. They are in some 
places used as articles of food, and crca 
considered as delicacies. They'are un- 
commonly cleanly in their habitations, 
and are often to be seen smoothing and 
cleansing their fur with particular atten- 
tion and perseverance. In contests they 
not only bite, but kick. It is a curioio 
circumstance, if it may be depended upoq 
as true, and it is stated by authentic re- 
porters, that the male and female seldom 
sleep at the same time, but exercise over 
eacti other alternate vigilance. See Mam- 
malia, Plate VII. fig. 2. 

C. paca, or the spotted cavy, of Pen- 
nant, is clumsily formed ; a native, Kke 
the former, of South America ; is highly 
esteemed by the inhabitants of this quar- 
ter of the worid for its food ; is particu- 
larly fond of fruits and of sugar ; and 
continuing in its hole during the day, de- 
votes the night to activity and refresh- 
ment. See Mammalia, Plate Vn. fig. 3. 

C. capybara, or the river cavy, inhabits 
particularly the eastern parts of South 
America ; and wh^n full grown weighs 
about a hundred pounds ; it lives not only 
upon vegetables, but also upon fish, 
which, as it swims and dives extremely 
well, it procures with facility, but which 
it brings to land before it devours ; it is 
of a mild disposition, and easily familiar- 
ized by man ; its pursuit of prey is ge- 
nerally engaged in by night ; itfrequents. 
principally, marshes and the banks of ri- 
vers. These animals are reported to as- 
sociate only in pairs. The female pro- 
duces only one young at a time. Their 
flesh is praised by some as exquiate» but 
others represent it as rank and fishy. 

C. agfuti, the long-nosed cavy. These 
animals move like hares, and grunt like 
pigs i their food consists of various fivits, 
and of nuts, which they wUI hide, and 
abstain from touching for many months; 
tliey breed with the rapidity of rabbity 
no season checking their prolific tenden- 
cies ; their flesh is very agreeable to the 
taste, and, even when they are old, ac- 
quires little or no toughness. They are 
caught by the In(tians in Guinea, and 
other warm parts of South Amcriow 
where alone they are to1>e met with in 
great numbers, sometimes being hunted 
down by their dogs, and frequently being 
taken in traps, to which they are allured 
by the accurate imitation of their pecu- 
liar sounds. They are nearly of the 
size of a hare ; when pursued, they re- 
treat to burrows or holes of trees, which, 
indeed, constitute their irregular and 
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fnqaently changed abodes, and in which 
they are almost uniformly found alone ; 
or the female with its youhg ones. They 
hold their food in the same manner as 
the squitrel; they make their excur- 
sions for food during the day, and may 
be easily domesticated, though not so 
completely as to exclude altogether their 
natural wildnesfl. See Manunalia, Plate 
Vn. fig. 4. 

CAUKIN6, orCat£Kive of a thip, is 
driving oakum, or the like, into all the 
seams of the plank of a ship, to prevent 
leaking and keep out the water. 

Caulxiho trofu, are iron chissels for 
thst purpose. Some of these irons are 
broad, some round, and others grooved. 
After the seams are stopped with oakum, 
it is done over with a mixture of tallow, 
pitch, and tar^ as low as the ship draws 
mter. 

CAUI^ in anatomy, a {membranaceous 
part of the abdomen, covering the great- 
est part of the intestines. 

CAUUFLOWERS, in gardening, a 
nuch esteemed species of droMica, or cab- 
bage. 

€AUSE, eouM, that from whence any 
thing proceeds, or by virtue of which any 
thing is done : it stands opposed to effect. 
We get the ideas of cause and eflTect, says 
Mr. Locke, from our observation of the 
viciasitude of things; while we perceive 
some qualities or substances begin to ex- 
ist, and that they receive their existence 
from the due application and operation 
of other being^. That which produces, 
is the cause, and that which is produced* 
the effect : thus, fludity in wax is the 
effect of a certain degree of heat, which 
we observe to be constantly produced by 
the application of such heat 

Caubs, /rsf, that which acU of itself, 
and of its own proper power or virtue : 
God is the only fint cause in this sense. 

Cavsss, second, are those which de- 
rive the power and faculty of action from 
a first cause ; these are improperly called 
causes, as they do not, strictly speaking, 
act at all, but are acted on : of this kind 
are all those that we term natural causes. 

CkvnStJhuUf are the motives induc- 
ing an agent to act ; or the design and 
purpose for which the thing was done. 

U)rd Bacon says, that the final cause is 
10 far from being serviceable, that it cor- 
nipta the sciences, unless it be restrain- 
^ to human actions : however, continues 
be, final causes are not false, nor unwor- 
thy of inquiry in metaphysics: but their 
excursions into the limits of physical 
causes hath made a great devastation in 

VOUIIL 



that province ; otherwise, when contain* 
ed within their own bounds, they are 
not repugnant to physical causes. 

CAUSEWAY, or Causkt, a massive 
construction of stones, stakes, and fas- 
cines ; or an elevation of earth, well beat^ 
en ; serving either as a road in wet mar^ 
shy places, or as a mole to retain tiie 
waters of a pond, or prevent a river from 
overflowing the lower grounds. 

CAUSTIC, I a subsunce is said to 

CAUSTICITY, She caustic, when it 
produces the same effect on the tongue 
as that of actual fire, that is, an imme- 
diate sensation of burning, followed with 
a slight disorganization of the surface ac- 
tually in contact. Thus alkalies are call- 
ed caustic when deprived of carbonic 
acid, because, when concentrated, they 
then burn and bhster the tongue almost 
instantly. Caustic substances are also 
generally corrosive, or such as act upon 
organized matter, and decompose it with 
rapidity. The term caustic prefixed to 
the alkalies and earths, to distmguish the 
pure or decarbonated state, is now almost 
always omitted, as unnecessary, by the 
use of the term carbonate ; thus, to the 
terms caustic potash, and mild potash, are 
substituted those of potash, and carbonate 
of potash, respectively. We also say 
lime, and the carbonate of lime. There 
is still some confusion with reeard to the 
term soda among others ; soda meaning* 
in chemical language pure or caustic so- 
da, but in commerce, and in common use, 
the mild or carbonate of soda. 

Caustic, lututr, the old name for ni- 
trate^ of silver, melted and cast into cy- 
lindrical pieces about the size of small 
black-lead pencils, for the use of sur- 
Jieons : and the solution of lunar caustic 
IS the proportion of from 8 to 12 trains 
in an ounce of water, and has been round 
an excellent remedy in cases of ring- 
worm, as it is called, that is, when the 
hair falls off in patches from the head. 

Caustic curve, in the higher geome- 
try, a curve formed by the concourse or 
coincidence of the rays of light, reflected 
or refracted from some other curve. See 
Catacaustic. 

CAYESIXE pepper. This is the levigat- 
ed or ground pod of the plant common- 
ly known to us by the name of capsi- 
cum. There are many varieties; bat 
the principal are : — l.The berberry cap- 
sicum, much resembhn^ that fruit in s^ze 
and colour, though iiifinitt ly more glow- 
ing. It is perhaps the most pungent of 
all the vegetable simpler witli which 
we are acquainted. 2. The long.pod, 
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which 18 extremely common, and ^ene- 
nUy grows as large as a man's middle 
finger. 3. The cockspur, which takes 
that name from its shape, and is highly 
pungent. 4. The caffree, which is round 
and wrinkled, and ordinarily about the 
size of a small medlar. All these may 
be raised from the seed on hot-beds, 
and planted out in Jiune. They are bien- 
nials in their native climate ; viz. in Cay- 
enne, whence the pepper derives its 
name, and in every part of the torrid 
zone ; but we cannot keep them tlirough 
tlie winter. Cayenne is esteemed a stimu- 
lant, and commonly has a place among 
the sauces, &c. intended for the table. 

CAYS, a term used by sailors to denote 
the little islands and rocks that are almost 
every where dispersed among the West 
India islands. 

CAZEMATB, or Casemate, in fortifi- 
cation, a certain retired platform in the 
flank of a bastion, for the defence of 
the moat and face of the opposite bas- 
tion. 

CEAXOTHUS, in botany, a genus of 
the PcntandriaMonogynia class and order. 
Natural order of Dumosx. Khamni, Jus- 
sieu. Essential character: petals hve^ 
sacular, vaulted ; berry dry, three-celled, 
three-seeded. There are si.t species, of 
which C. Americanus, American ceano- 
thus, or New-Jersey tea, seldom rises 
more than three or four feet high in Eng- 
land, sending out branches on ev'ery side 
from the ground upward. These branches 
are ornamented with oval pointed leaves, 
having three longitudinal veins running 
f^oro the foot-stalk to the point, and di- 
verging in the broad part of the leaves 
from each other; at the extremity of 
each shoot the flowers are produced in 
close thick spikes, and are composed 
of five small petals of a clear white. 
These appear in July, making a pretty 
appearance during tlieir continuance ; for 
as every shoot is terminated by one of 
these spikes, the whole shrub is covered 
over with flowers, the branches growing 
very close to each other ; and when the 
autumn proves mild, these shrubs often 
flower again in October. 

CECKOPIA, in botany, a genus of the 
Dioecia Diandria class and order. Natu- 
ral order of Scabridx. Urticz, Jussieu. 
Essential character, male ; spatbe cadu- 
cous ; ament imbricate, with turbinate 
scales ; compre8sed-()uadrangular ; corol- 
la none ; female as in the male ; germus 
imbricate : style one i stigma lacerated ; 
berry one-seeded. There is but one 
species, wr. C. peltata, trumpet-tree, or 



snake-wood ; this tree commonly rises to 
a considerable height, being seldom un- 
der forty feet in uie most perfect state. 
The trunk and branches are hollow every 
where, and stopped from space to space 
with membranous septas, answering to so 
many light annular marks in the surface. 
The wood of this tree, when dry, is reiy 
apt to take fire b^ attrition : the' native 
Indians always kindle their fires in the 
woods by rubbing a piece of it against 
some harder wo<m. The bark is strong 
and fibrous, and is frequently used for 
cordage. It is a native of South Ameri- 
ca, Jamaica, and other West India 
Islands. 

CEDAR, comprehended by Linnzus 
among the junipers. See Juxiper. Ce- 
dar-wood, which is of a fragrant smell 
and fine grain, ia4almo8t incorruptible, 
by reason of its bitterness, which renders 
it distasteful to worms. Historians tell 
us, that some of this timber was found 
in the temple of Apollo at Utica, 3000 
years old. The cedars of Lebanon are 
famous as having been used by Solomon 
in building the temple at Jerusalem. 

CEDJIELA, in botany, a genus of the 
Pentandria Mono^nia class and order. 
Natural order of MiscelUnex. Meliae, Jus- 
sieu. Essential character : calyx wither- 
ing ; corolk five-petalled, funnel-form, 
fastened by the base to the receptacle to 
one-third of its length ; capsule woody, 
five-celled, five-valved; seeds imbricate 
downwards, with a membranaceous wing. 
There is but one species ; joii. C. odorata, 
Barbadoes bastard cedar; rises with a 
straight stem to the height of 70 or 60 
feet : while young the bark is smooth, 
and of an asli colour ; but as it advances^ 
the bark becomes rough, and of a darker 
colour. Toward the top it shoots out 
many side branches, garnished with 
winged leaves, composed of sixteen pair 
of leaflets, which are broad at their base, 
and are near two inches long, of a pale co- 
lour ; these emit a rank odour in tiie sum- 
mer season, so as to be very offensive. 
The fruit is oral, about the size of a par- 
tridge's e^, smooth, ofa dark;colour,and 
opens in hve parts, having a five-cornered 
column standing in the middle, between 
the angles of which the winged seeds are 
closely phured, lapping over each other 
like the scales of nsh. This tree is com- 
monly known under the name of cedar in 
the British West India islands. 

CEDUOTA, in boUny, a genus of the 
Octandria Monogynia class and order. 
Essential character : calyx six-parted ; 
corolla none ; germ superior, surrounded 



Digitized by 



Google 



CEL 



CEL 



by ft gbnd ; style short. There is but 
one species ; viz, C. Ouianensis ; this is 
ft lofty tree, forty feet in height, and two 
in diameter, with a thick, unequal, wrink- 
led bark full of clefb, and is a heavy aro- 
roatic wood, which becomes light when 
dry. It grows in the great forest of Guia- 
na, flowering in May. 

CELARENT, in logic, a mode of syl- 
bgysm, wherein the major and conclusion 
areunirersal negative propositions, and 
the minor an universal affirmative. As 

CI No man that is a hypocrite can be 
saved: 

11 Every man, who with his lips only 
cries Lord, Lord, is a hypocrite : 

iiHT Therefore, no man, who with his 
lips only cries Lord, Lord, can be 
saved. 

CELASTRUS, in botany, a genus of 
the Pentandria Monoeynia class and or- 
der. Natural order of Dumosat. Rham- 
ni, Jussieu. Basential character : corolla 
five-petalled, spreading ; capsule triangu- 
hr, trilocular ; seeds calyptrated. There 
are twenty-two species. This genus con- 
sists of shrubs or small trees, with alter- 
nate leaves, and the flowers many toge- 
ther, on axillary sabdicholomous pedun- 
cles. They are mostly natives ot Ame- 
rica ftnd the Cape of Good Hope. 

CELERITY, the swiftnes of any body 
in motion. See Mechaxics. 

CELESTINE, in mineralogy, a species 
of the Strontian genus ; it is divided by 
Werner into two sub-species ; viz. the 
fibrous and tfie foliated: the colour of the 
former is intermediate between indigo 
blue and bluish grev, and sometimes 
passes into a milk white. It loses its co- 
lour in keeping. It is found massive and 
in plates, abo crystallized : tlie fragments 
are splintery. It shews a tendency to 
prismatic distinct concretions, which ap- 
pear to be parallel and conformable with 
the fibrous fracture. Specific gravity is 
3.83. Its geognostic ntuation is very im- 
perfectly known ; it is ima^ned to occur 
m marl. It is found in France, and at 
Flankstown in Penns^^lvania. The foliated 
celestine is milk white, which falls into 
blue : it occurs massive, and is crystalliz- 
ed in 8tz-stded tables that intersect one 
aoother. It is found in Sicily, and in Eng- 
bmd, near Bristol: specific gravity 3.6, 
neariy, and the constituent parts are, ac- 
corcBng to Vauquelin, 

Sulphate of strontian . . 91.43 

Carbonate of lime . . . 8.33 

Oxide of iron ..... 0.25 

100,00 



CELLEPORA, in natural history, a ge- 
nus of the vermes zoophyta. Animal an 
hydra or polype r corol somewhat mem- , 
branaceous, composed of round cells. 
There are eight species, of which we 
shall notice C. ramulosa, which is found in 
the Northern Ocean, very^ brittle, and 
much branched, and appearing as if com- 
posed of jffrains of sand. C. spongites 
tias rows of tubular top-shaped cells, in 
single layers, the openings of which are 
margined. This species inhabits the Me- 
diterranean and North seas : white, grey, 
or red, and marked on the under side of 
the cells with lines between each row ; 
they are from two to five inches in dia* 
meter. 

CELLULAR tubttance, in anatomy, or 
CsLLULAR man&rane, is the medium 
which connects and supports all the va- 
rious parts and structures of the body. 
It is composed of an assemblage of n- 
bres, and laminx of animal matter, conr 
nected to each other, so as to form innu- 
merable cells or small cavities, from 
which its name of cellular is derived. 
This substance pervades every part of the 
animal structure. By joining together 
the minute fibrik of muscle, tendons or 
nerve, it forms obvious and visible fibres ; 
it collects these fibres into larger fascicu- 
li ; and by joining such fasciculi to each 
other, constitutes an entire muscle or 
nerve. It tlms foi;ms an investment com- 
mon to the whole muscle, and bestows 
on each bundle of fibres, nay, on each fi- 
bre, down to the most minute threads, 
peculiar sheaths, delicate and tender in 
proportion to the subtilty of the fibre. It 
^oins together the individual muscles, and 
IS collected in their intervals. It surrounds 
each vessel and nerve in the body ; of^en 
connecting these parts to each other by a 
firm kind of capsule; and in a looser form 
joining them to the neighbouring mus- 
cles, &c. When condensed into a firm 
and compact structure, it constitutes the 
various membranes of the body ; which, 
by long maceration in water, may be re- 
solved into a cellular texture. In the 
bones, it forms the basis and ground- 
work of their fabric ; a receptacle, in the 
interstices of which the earth of bone is 
deposited. The only parts of the body 
in which the cellular texture seems to be 
wanting are, the proper substance of the 
brain, the crystalline lens, enamel of the 
teeth, and the insensible integuments of 
the body ; viz. the epidermis, nails, and 
hair. As the cellular substance is entirely 
soluble in boiling water, it is ascribed 
bv chemists to the peculiar modification 
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of animal matter, termed gelatine. Its 
watery solution assumes, when cold, tlie 
appearance of jelly, and, after a particular 
mode of preparation, constitutes glue. 

From the universal extent of this cel- 
lular texture, two conclusions may be 
drawn. 1. It forms the, basis or the 
whole animal fabric in such a way, that, 
if we conceive every part removed, ex- 
cept this, the form or the whole would 
stjil be expressed in cellular substance. 
2. It forms a connection and passage be- 
tween all parts of the bod^, however re- 
mote in situation, or dissimilar in struc- 
ture. For the cells of this substance 
every where communicate, as we may 
collect.from facts of the most common 
and familiar occurrence. The air in em- 
physema spreads rapidly from the chest 
' to the most remote parts of the body ; it 
has been known in such a case to gain ad- 
mission into the eye-ball. 

GELOSIA, in botany, a genus of the 
Pentandria Mono|;ynia class and order. 
Natural order of Miscellaneae. Amaranthi, 
Jussieu. Essential character: calyx three- 
leaved ; . leaflets similar to those of the 
6ve-petaUed corolla; stamina conjoined 
at the base to the plated nectary ; cap- 
sule gaping horizontally. There are four- 
teen species. Celosias, or cock's combs, 
are all herbaceous plants, and annual. 
The flowers are glomerate in spikes or 
panicles, some of yhich are fluted and 
shaped somewhat like the comb of a cock. 
Natives of the East Indies, China, Cochin 
China, and Japan. 

CELSIA, in botany, a genus of the Di- 
dynamia Ang^ospermia class and order. 
Natural order of Lurtdx. Solanex, Jus- 
sieu. Essential character: calyx five- 
parted ; corolla rotated ; filament beard- 
ed i caspule two-celled. There are four 
species. Natives of the Levant, Crete, 
the Bast Indies, and Peru. 

CELTIS, in botany, English lote, or 
tiettle-iree, a g^nus of the Polygamia Mo- 
noecia class and order. Natural order of 
Scabridx. Amentacex, Jussieu. Essen- 
tial character : Uerm. calyx five-pailed ; 
corolla none ; stamina five ; styles two ; 
drupe one-seeded : male, calj^x six-part- 
ed ; corolla none ; stamina six. There 
are seven species, of which C. australis^ 
European nettle-tree, or lote tree, with a 
black fruit, is about fifty feet in height, 
with slender branches, which have a 
smooth dark coloured bark with grev 
spots. The fruit is the size of a pea; it 
grows naturally in the south of France, 
where it is one of the lai*ge8t trees. The 
wood of this tree is exceedingly hard, and 



when it arrives to an^ size, its hardneUr 
toughness, and flexibility, entitle it to 
very important services. Its fine regular 
spreading head, of a cheerful green co- 
lour, renders this tree very proper for 
clumps in parks, groves, single trees, or 
avenues. 

CEMENT copper. The copper procur- 
ed from the sulphate by precipitation 
with iron is so called. 

CEMENTATION, in the arts, a gene- 
ral method of forming steel from iron, by 
means of the application of charcoal. In 
a proper furnace, layers of bars of malle- 
able iron, and layers of charcoal, sre 
placed one upon another, the air exclud- 
ed, the fire is raised to a great height, 
and kept up for eight or ten days. If 
afler this the conversion of the iron into 
steel be complete, the fire is extinguished, 
and the whole is left to cool fdr tax or 
eight da^s longer. Iron prepared in this 
manner is named blisterea steel, from the 
blisters which appear on its surface. 
Copper is converted into brass by cemen- 
tation with a powder of calamine and 
charcoal. The powder thus used is call- 
ed cement powder. 

CEMENTS /nd /iitet. Under this ar- 
ticle may be mentioned the receipts for 
preparing some of the most usetul sub- 
suncesofthis kind that are required in 
common chemical operations. The uses 
of lutes and cements are either to close 
the joinings of chemical vessels to pre- 
vent the escape of vapours and gases dur- 
ing the processes of distillation, sublima- 
tion and the like, or to protect vessels 
from the action of the fire, which might 
crack, or 'fiise, or calcine them; or 
sometimes to repair flaws and cracks, and 
for a variety of other smaller purposes. 

From the vast variety of receipts for 
lutes and cements of diflerent kinds, the 
following may be selected, which will an- 
swer most of the purposes of the ezpe* 
rimental chemist To prevent the es- 
cape of the vapours of water, spirit, and 
liquors not corrosive, the simple applica- 
tion of slips of moistened bladder will an- 
swer very well for glass, and paper witli 
good paste for met^. Bladder, to be ve- 
ry adhettve, should be soaked some time 
in water moderateljjr warm, till it feels 
clammy; it then sticks very well: if 
smeared with white of egg, instead of wa- 
ter, it adheres still closer. Another ve- 
ry convenient lute is linseed meal, mois- 
tened with water to a proper consistence, 
well beaten, and applied pretty Uuck 
over the joinings or the vessels. This 
immediately renders them tight, and the 
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]ute in some houn dries to a hard mass. 
Almond paste will answer the same pur^ 
pose. The use of the above lute is so ex- 
tensiTe, that no other is required in clos- 
ing glass vessels in preparing all com- 
mon distilled liquors; and it will even 
keep in ammopii^ and acid eases, for a 
lon^^ time than is required ror most ex- 
perimental purposes. It begins to scorch 
and spoil at a heat much aoove boilings 
mod uerefore will not do as a 6re-lute. 
It is still firmer, and dries sooner, when 
made up with milk, or lime-water, or 
weak glue. A number of very cohe^ve 
cements, impervious to water and most 
liquids and vi^Murs, and extremely hard 
wneo once solidified, are made by the 
union of quick-lime with many of the ve- 
getable or animal mucilaginous liquors. 
The variety of these is endless. We may 
first mention the following, as it has been 
extensively employed by chemists for 
centuries.^ Take some whites of eggs 
with as much water, beat them well to- 
gether, and sprinkle in sufficient slaked 
Sme to make up the whole to the con- 
sistence of thin paste. The lime should 
be slaked by beins^ once dipped in water, 
and then suffered to fiill mto powder, 
which it win do speedily, with great emis- 
sion of beat, if well burnt This cement 
ahouki be spread on slips of cloth, and 
applied immediately, as it hardens or sets 
very speedily. While hardening it may 
be of use to sprinkle over it some of the 
lime in fine powd6r. This cement is of- 
ten mofe simply and as conveniently ma- 
naged, by smearing slips of linen on both 
u&B with white of tgg, and when appli- 
ed to the joining of the vessels, snak- 
ing some powdered^ lime over it ; it then 
dries very speedify. Another lute of the 
same kind, and equally j?ood, is made by 
using a strong solution of glue to the lime, 
instead of the white of egg : it sets equal- 
ly soon, and becomes ver^ hard. A mix- 
ture of liquid gluct white of egg, and 
lime, makes the kad* one, which is so firm, 
that broken vessels united with it are al- 
most as strong as when sound. None of 
these lutes, however, will enable these 
vessels to hold liquids for any £preat 
len|^ of time. Milk or staich, with 
lime, make a good but less firm lute. A 
very firm and singular lute of this kind is 
made by rubbing down some of the poor- 
est skimmed-milk cheese with water, to 
die consistence of thick soup, and then 
adding lime, and applying as. above : it 
answers extremely weU. lime and blood, 
wittf a small quantity of brick-dust, or 
broken pottery, stirred in, is used in 
places as a very good water-ce- 



ment for cellars and places liable to 
damp. 

All the above-mentioned cements, with 
lime, become vexy bard by drying, inso- 
much that they cannot be separated from 
glass vessels without the help of a riiarp 
knife and some violence ; and hence deli- 
cate vessels and long thin tubes, cement- 
ed with it, are apt to break when the ap- 
paratus is taken down, and sometimes 
even by the mere force of contraction in 
setting. It is a gr^t advantage, how- 
ever, that they majr be applied imme- 
diately to anv accidental crack or fiulure 
of the lute already on, notwithstanding a 
stream of vapour is burstinsr throu^ ; 
and in Urge distillations it is of advantage 
always to have some of tho materials at 
hand. • 

CENCHRUS, in botany, a genus of the 
Polygamia Monoecia dass and order. 
Natural order of Grasses. Essential cha- 
racter: invoL laciniate, echinate, two 
flowered ; calyx glume two flowered, one 
male, the other hermaphrodite; Henn. 
corolla glome awnless; sumina three; 
seed one: male, corolla glume awnless; 
stamina three. There are eleven species, 
all natives of both Indies. 

CENSOR 0/ bookf, is a body of doc- 
tors or others established in divers coun- 
tries to examine all books before they 
go to the press, and to see they contain 
nothing contrary to faith and good man- 
ners. 

In England, we had forroerlv an officer 
of this kind, under the title of licenser of 
the press ; but since the revolution our 
press bas been laid under no such re- 
straint. 

CENT, in commerce, an abridgement 
of centum, is used to express the profit 
or loss arising from the sale of any com- 
modity. Thus we say, there is 10 per 
cent, profit, or 10 per cent, loss which is 
one-tenth profit, or one-tenth loss, upon 
the sale of the whole. 

CENTAUREA, in boUny, a genus of 
the Syngenesis Polygamia Frustranea 
class and order. Natural order of com- 
pound flowers. Cinarocepbalae, Jussieu. 
There are seventy-seven species, of which 
we shall only mention C. moschata, pur- 
ple sweet centaury, which is an annual, 
and has been many years propagated in 
the Eiielish gardens, under the title of 
Sultan flower, op sweet Sultan. It was 
brought from the Levant, where it grows 
natunlly in arable land among the com ; 
it sends up a round, channelled stalk, 
nearly three feet high, which divides in- 
to many branches, from the sides of which 
come oat long naked peduncles, each 
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•ustaininff a sini^le bead of flowers ; tbey 
have a strong o<iour, so as to be very of- 
fensive to many people ; they are purple, 
vhile, or flesh-coloured ; there is also a 
variety willi fistula flowers, and another 
with Innged flowers ; but these degene- 
rate in a tew years, however carefully the 
seeds may be saved. 

CEJN' 1 ER, m carpentry, an arch fram- 
ed of wood, upon which a stone or brick 
arch is turaed. 

CxsTia, or CaBras, in geometry, ^ 
point equally distant from tiie extremities 
of a line> figure, or body. 

Caaxsa of a circle, a point in the mid- 
dle of a circle, or circular -figure, from 
which all hnes drawn* to the circumfe- 
rence are equal. ^ 

Ci NTSB of a cofdc sectim, a point where- 
in the diameters intersect each other. In 
the ellipsis, this point is within the fi- 
gure ; and in the hyperbola, without. 

CxnTSR of a curve of the higher khtdy the 
point whert two diameters concur. When 
all the diameters concur in the same 
point, Sa Isaac Newton calls it the gene- 
ral center. 

Cbhtkb of an eUijme, the point where 
the transverse and conjugate diameters 
intersect each other. 

GsHTSR of gravitation and attraction, in 
physics, that pomtto which the revolving 

glanet or comet is impelled or attracted 
y the impetus of ^vity. 

CsxTKa of graoity, in mechanics, that 
point about which all the parts of a body 
do, in any situation, exactly bahmce each 
other. Hence, 1. If a body be suspended 
by this point as the center of motion, it 
will remain at rest in any position indiffe- 
rently. 2. If a body be suspended in any 
other point, it can rest only in two posi- 
tions, viz. when. the said center of gravi- 
ty is exactly above or below the point of 
suspension. 3. When the center of gra- 
vity is supported, the whole body is 
kept from fiJHng. 4. Because this point 
has a constant endeavour to descend to 
the center of the earth ; therefore, 5. 
When the point is at hberty to descend, 
the whole body must also descend, ei- 
ther by sliding, rolling, or tumbling 
down. 6. 'i;he center of gravity in regu- 
lar uniform and homogeneal bodies, as 
squares, circles, &c. is the middle point 
in a line connecting any two opposite 
points or angles ; wherefore, if such a 
line be bisected, the point of section will 
be the center of gravity. 

To find the center of gravity of a tri- 
angle. Let BG (PUtelU. Misceafig. 
1,) bisect the base A C of the triangle 
A B C, it will also bisect every other line. 



D E drawn parallel to the base, conse- 
quently the center of gravity of the tri- 
angle will be found somewhere in the 
line B G. The area of tlie triangle inty 
be considered as consisting of an infinite 
number of indefinitely small parallelo- 
grams, D, B, b, a, each of which is lo be 
considered as a weight, and also as the 
fluxion of the area of tlie triangle, and so 
may be expressed by 2 y x-, (putting B F 
as Af, and F E as y) if this fluxiontry 
weight be multiplied by its velocity x, 
we shall have 2yxx for its momentum. 
Now put B G as a and A C es d, then 
B G (a) : A C (A) :: B F (x) : D B ss 

6x 

— s 2 y, therefore the fluxion of the 

a 

weight 2 yx' as ^% and the fluxion of 

a 

the momenta 2 y x x- = ^, whence 

" a 

the fluent of the imer, viz, -^ divided 
' o a 

b X* 
by the fluent of the former, wz. -^ — *'»!* 

2 
give ~ X for the distance of the point 

from B in the line B F, which has a velo- 
city equtA to the mean velocity of all the 
particles in the triangle D B E, and is 
therefore its center of gravity. Conse- 
quently tlie centre of gravity of any tri- 
angle ABC, is distant from the vertex 
B I B G, a right line drawn from tlie an. 
gle B bisecting the base A C. And since 
the section of a superficial or hollow cone 
is a triangle, and circles have the same 
ratio as their diameters, it follows that the 
circle, whose plane passes through the 
center of gravity of the cone, is A of the 
length of the side distant from the vertex 
of the said cone. 

To find the center of ^vitv of a soM 
cone. As the cone consists of an infinite 
number of circular areas, which may be 
considered as so many weights, the cen- 
ter of gravity may be found as before, by 
putting B E = X (fig. 2.) B G s: a, the 
circular area D F E = y, and A G C =s A ; 
and from the nature of the cone, a^ : x^ 

:: b : yc=^: but xyssi^ss flux- 

bxix 
ion of the weights ; and y or x* ss — j- 

^ fluxion of the moments^ whence the 

b *4 

fluent of the latter, viz -— ^, divided by 



the fluent of the former^ 



bx^ 



will give 
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j X far the center of granty of the part 
D B E F, consequently the center of Jg^a- 
vity of Uie cone A B C G is distant mmi 
the vertex B } of the side B G, in a circle 
parallel to the base. 

To find the center of gravity in a paral- 
lelogram and parallelopiped, draw . the 
diagonal A. D and £ G (fig. 3,) likewise 
C B and H F ; since each diagonal A D 
and C B divides the parallelogram A C D B 
into two equal parts, each passes through 
the center of gravity : consequently the 
point of intersection, I, must be the cen- 
ter of gravity of the parallelogram. In 
like manner, since both the plane C B F H 
and A D G £ divide the parallelepiped 
into two equal parts, each passes through 
its center of gravity, so that the common 
intersection I K is the diameter of gravi- 
ty, the middle whereof is the center. 
After the same manner may the center 
ci gravity be found in prisms and cylin- 
ders, it being the middle point ot the 
rieht line thatpoins the center of gravity 
of their opposite bases. 

The center of j^vity of a parabola is 
found as in the triangle and cone. Thus, 
let B F in the parabola ABC (fig. 4) be 
equal to x, D E =s y, then will y x be the 
Baxionary weight, and yxx the fluxion of 
the momenta ; but from the nature of the 
curre we have y ^ x} ; whence yx as x J 

1 2 

X, and y XX ass x-*xx, whose fluent jx^ 

divided jxt the fluent of xV will give j 

* =B ^B P for the distance of the center of 

gravity from the vertex B in the part of 
DBE; and so |of B G is that center in 
the axis of the whole parabola ABC 
from the vertex B. 

The center of gravity in the human 
hody is situated in that part which is call- 
ed the pelvis, or in the middle between 
the hips. For the center of gravity of 
segments, parabolics, conoids, spheroids, 
&c: we refer to Wolfiut. 

Cehtsb of gravity of two or more bodies, 
3 point so situated in a right line joining 
tbe centers of these bodies, that, if this 
point be suspended the bodies will equi- 
ponderate and rest in any situation. In 
two equal bodies it is at equal distances 
From both : when the bodies are unequal, 
>t is nearer to the greater body, in pro- 
portion as it is greater than the other ; or 
the distances from the centers are in- 
venely as the bodies. Let A (fig. 5,^ be 
greater than B, join A B, upon which 
*-akethepointC,80thatCA:C B ::B: 



A, orthat AxCAbB xCB; thenis 
C the center of gravity of the bodies A 
and B. If the center of mvity of three 
bodies be required^ first find C the center 
of gravity of A and B ; and supposing a 
body to be pbced there equal to the sum 
of A and B, find G the center of gravity 
of it and D ; then shall G be the center of 
gravity of the three bodies A, B, and D. 
In like manner the center of |^vity of 
any number of bodies is determmed. • 

The sum of the products that arise by 
multiplying the bodies by their respective 
disUnces, from a right line or plane given 
in position, is ecjual to the product of the 
sum of the bodies multiplied by the dis- 
ttnce of the center of gravity from the 
same right line or plane, when all the 
bodies are on the same side of it : but 
when some of them are on the opposite 
side, their products, when multiplied by 
their respective distances from it, are to 
be considered as negative, or to be sub- 
ducted. X«t 1 L, (fig. 6.) be the right 
line given in position, C the center of 
gravity of Uie bodies A and B ; A o, B ^, 
C c, perpendiculars' to I L in the points 
a, b, and c : then if the bodies A ana B be 
on the same side of 1 L w e shall find A -f- 
Aa + 6xBA«aA-f-B xCc.Fordraw- 
ing through C, the ri^ht line M N paral- 
lefto I L meeting A a m M, and B ^ m N, 
we have A : B :: B C : A C by the proper- 
ty of the center of gravity, and conse- 
quently A ; B :: B N : A M, or A X A M 
asBxBN; butAx Aa-4-BxB6ss 
A X C c -f- A X A M 4- B X Cc — B X B 
N s= A X C c 4- Bx C c = A -4- Bx Cc. 
When B is on the other side of the ri^ht 
line I L (fig. 7,) and C on the same side 
with A, then AxAa — BxB^aaAx 
Cc+A X AM — B X BN -f B X Cc ss 

A -4* B X C <^ ; and when the sum of the 
products of the bodies on one side of I L, 
multiplied by their distances from it, is 
equal to the sum of the products of the 
bodies multiplied by their distances on 
the other side of I L, then C c vanishes, 
or the common center of gravity of all 
the bodies falls on the right line 1 L. 

Hence it is demonstrable, that when 
any number of bodies move in right 
lines with uniform motions, their com- 
mon center of gravity moves likewise ia 
a right line with an uniform motion ; and 
that the sum of their motions, estimated in 
any given direction, is precisely the same 
as if all the bodies in one mass were car- 
ried on with the direction and motion of 
their common center of gravity. 

CsivTSR of an hyperbola, a point in the 
middle of the 



he transverse axis. 
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CEvn« qJ magniiudet of any hompge- 
neal body, the same with the center of 
gravity. 

CiiTTBE of motion, that point which 
i*eroains at rest, while all the other 
parts of a body move about it And this 
IS the same in uniform bodies of the 
same matter throughout, as the center of 
gravity. ' 

CiaTss o/* oocittatUm, that point in a 
pendulum, m which, if the weight of the 
several parts thereof were collected, 
each vibration would be peiformed in 
the same time as when those weights 
are separate. This is the point from 
whence the length of a pendulum is 
measured, which, in our latitude, in k 
pendulum that swings seconds, is 39 
inches and JL. 

The center of suspension is the point 
on which the pendulum hangs. 

^general rvlefwfinMng the center of 
oacillaiion. If several bodies be fixed to an 
inflexible rod .suspended on a point, and 
each body be multiplied by the .square of 
its distance from the point of suspension, 
and then each body be multiplied bv its 
distance from the same point, and all the 
former products, when added together, 
be divided by all the latter products add- 
ed together, the c|uotient which shall 
arise from thence will be the distance of 
the center of oscillation of these bodies 
from the said point. 

Thusif C.F (fig. 8) be a rod on winch 
are fixed the bocues A, U, D, &c. at the 
several points A, B, D, &c. and if the body 
A be multiplied by the sqiure of the dis- 
tance C A, and B be multiplied by the 
square of the distance C B, and so on for 
the rest ; and then if the body A be mul- 
tiplied by the distance C A, and B be 
multiplied by the distance C B, and so on 
for the rest ; and if the sum of the pro- 
ducts arising in the former case be divid- 
ed by the sum of those which arise in tlie 
latter, the quotient will give C Q the dis- 
tance of the center of oscillation of the 
bodies A, B, D, &c. from the point C. 
To determine the center of oscillation of 
the rectangle B I H S (fig. 9) suspended 
on the middle point A of the side R I, and 
oscillating about its axis R I. Let R I sa 
S H ss 0, A P SB X, then will Pp = dx 
and the element or the area, consequently 
one weight SB a </x and its momentum 
axdx. Wherefore • a a:^ c/x :< a are/ X 
s^aa73:iax>ss 3 X, indefinitely ex- 
presses the distance of the center of os- 
cillation from the axis of oscillation in the 
segment R C D I. If then for x be sub- 
stituted the altitude of the whole rec- 



tangle R S ss &, the distance of the cen- 
ter of oscillation from the ajds will be 
found sssi.b. 

The center of oscillation in an equila- 
teral triangle S A H oscillating about its 
axis R I, parallel to the base S H, is found 
at a distance from the vertex A equal to 
I A E the altitude of the triangle. 

The center of oscillation in an equila- 
teral trian^e S A H oscillating about its 
base S H, is found at a distance from the 
vertex A ss J A E. 

For the centers of oscillation of para- 
bolas and curves of the like kind oscillat- 
ing about their axes parallel to their bases, 
they are found as follows. In the apol- 
lonian parabola, the distance of the cen- 
ter of oscillation from the azb as J 
AE. 

In the cubical paraboloid, the distance 
of the center from the axis ^ A E. In a 
biquadratic paraboloid, the distance of the 
center from the axis ^ * A E, 

Ceittxb ofpercuanmit in a movine body, 
tliat point wherein the striking force is 
greatest, or that point, with which, if the 
body strikes against any obstacle, no 
shock shall be felt at the point of suspen- 
sion. 

The' center of percussion, when the 
striking body revolves round a fixed 
point, IS the same with the center of os- 
cillation, and consequently may be deter- 
mined by the same rule. 

Hence a stick of a cylindrical figure, 
supposing the center of motion at the 
hand, will strike the f^eatest blow at a 
distance about two-thirds of its length 
from the hand. 

The center of percussion is the same 
with the center of gravity, if all the 
parts of the striking bodj^ be carried 
with a parallel motion, or yi\\h the same 
celerity. 

CsirrxB of a parallelogrtm, or poh/gwi, 
the point in which its diagonals inter- 
sect. 

Cbhtbr of a tpherey a point in the mid- 
dle, from which all lines drawn to the 
surface are equal. Hermes Trismegistvs 
defines God an intellectual sphere, whose 
center is eveiy where, and circumference 
no where. 

CENTINEL, or Csittrt, in military 
language, is a private soldier, from the 
guard posted upon any spot of ground, to 
stand and watcn carefully for the security 
of the said guard, or of any body of troops, 
or post, and to prevent any surprise firom 
the enemy. All centinels are to be very vi- 
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fant wi tbdr p<Mtt{ nettber are they to 
lii^i smoke, or suffer Mjrnoiie to be made 
near theiiL They are not to ait down, 
by their anna oat of their hands, or aleep ; 
but keep morinr about their poata during 
the two houra they atand, if the weather 
vUl allow of it No centiy to move more 
than 50 paces to the riffht, and aa many to 
the left ofhi8poBt;and let the weather be 
ever so bad, he moat not get under any 
other cover but that of the centry box. 
No one to be allowed to go from hia post 
vitbout leave from hia commanding offi- 
cer ; and to prevent deaertion or maraud- 
ioga the centriea and videttea must be 
chtned to let no aoldier pass. 

CBNTBAL fwree^^ the powew which 
Close a moving lK>dy to tend towards, or 
recede from, the center of motion. 

If a body A (pkte ni. Miscel. fig. 10.) 
be SQspended at the end of a string A C, 
moveable about a point C, aa a centre, 
and in that position it receive an impulse 
in an horizontal direction, it will be there- 
by compelled to deacribe a circle about 
the central point. While the circular mo- 
tion continues, the body will certainly en- 
deavour to recede from the center, which 
is called ita centrifiigal force, and ariaea 
from the horizontal impetua. With thia 
force it acts upon the fixed center-pin« 
and that, by its imroobOity, re-acta with 
an equal mrce on the body« by means 
of the string, and solicits it towarda the 
center of motion; whence it is called 
the centripetal force \ and when we speak 
of either or both indefinitely, they are 
called the central forces of the revolving 
body ^ 

The doctrine of central forces makea 
a considerable branch of the Newtonian 
philosophy, and has been greatly cultiva- 
ted by mathematicians, on accObnt of its 
extensive use in the theory of gravity, 
snd other physical and mathematical 
sciences. 

In this doctrine it is supposed* that 
matter ia equally indifferent to motion or 
rest ; or that a body at rest never movea 
itself; and that a body in motion never of 
itself changes either the velocity or the 
direction of ita motion ; but that every 
motion would continue uniformly, and ita 
direction rectilinear, unless some exter- 
nal force o^ resistance should affect it, or 
act upon it. Hence, when a body at rest 
ilwavs tends to move, or when the veloci- 
ty of any rectilinear motion is continually 
accelerated or retarded, or when the di- 
rection of a motion is continually changed, 
and a curve line is thereby deicribed, it 
is supposed that these circumstances pro- 

voL. m. 



ceed from the influence of iooiia power 
that acta incessantly s whieh power may 
be measured, in the ftist caae, by the 
presBure of the quiescent body against 
the obstacle which preventi it from mov- 
ing, %t by the velocity gained or lost 
in the second caae, or by the flexure of 
the curve deacribed in the third case; 
due regard being had to the time in 
which these effecto are produced, and 
other circumstances, according to the 
principles of mechanioa. Now tne power 
or force of gravity producea effecta of 
each these kinds, which fall under our 
conatant obaervation near the surfiu:e of 
the earth : for the same power which 
renders bodies heav^, while thev are at 
reat, acceleratea their motion wnen they 
descend perpendicularly ; and benda the 
track of the motion into a curve line, 
when they are projected in a direction 
obli<;^ue to that of their gravity. But we 
can judge of the forcea or powers that 
act on the celeatial bodiea by effecU of 
the htft kind only. And hence it ia, thai 
the doctrine of central forcea ia of so 
much use in the theory of the planetary 
motions. 

Sir Isaac Newton haa treated of central 
forces In his Principia, and haa demon- 
strated this fundamental theorem, via. that 
the areas which revolving bodies describe^ 
by radii drawn to an immoveable centre* 
lie in the same immoveable planea, and 
are proportional to the times in which 
they are deacribed. 

The theory of this species of motion is 
comprised in the following propositions. 
1. When two or more bodies revolve at 
e<iual diatances from the center of the 
circle they describe, but With unequal 
velocities, the central forces necessary 
to retain them will be to each other aa the 
aquarea of their velocitiea. Thatia, if one 
revolves twice aa fast as tlie other, it will 
require four times the retaining force the 
other doea ; if with three times the ve- 
locity, it will require nine times the force 
to retain it in its orb, &c. 

2. When two or more bodies move with 
equal velocities, but at unequal distances 
from the center tbey revolve about, their 
central forces must be inversely aa their 
distances. That is, by how many times 
greater the distance a body revolves at 
.IS from the center, so many times less 
force will retain it. 

3. When two or more bodies perfonn 
their revolutions in equal timei^ but at 
different diatances from the center they 
revolve .about, the forcea requisite to re- 
tain them in their orbs will be to each oth^ 

Q 
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u the distance tbej revolve at from the 
center : for instance, if one revolves at 
twice the distance the other does, it will 
require a double force to retain it, &c. 

4. When two or more bodies revojving 
at different distances irom the centre are 
retained by equal centripetal forces, their 
velocities will be such, tnat their periodi- 
cal times will be to each other as the 
square roots of their distances. That is, 
if one revolves at four times the distance 
another does, it will perform a revolution 
in twice the time that the other does ; if 
at nine times the distance, it will revolve 
in thrice the time. 

5. And, in general, whatever be the dis- 
tances, the velocities, or the periodical 
times of the revolving bodies, the retain- 
ing forces will be to each other in a 
ratio compounded of their distances di- 
rectly, and the squares of their periodical 
times inversely. Thus, for instance, if 
one revolves at twice the distance another 
does, and is three times as long in moving 
round, it will require two-ninths, that is, 
two-ninths of the retaining power the 
other does. 

6. If several bodies revolve at differ- 
ent distances fron^ one common center, 
and the retaining' power lodged in that 
center decrease as the squares of the 
distances increase, the squares of the 
periodical times of these bodies will be 
to each other as the cubes of their dis- 
tances from the common center. That is, 
if there be two bodies, whose distances, 
when cubed, are double or treble, &c. 
of each other, then the periodical tfanes 
will be such, as that when squared only 
they shall also be double, or treble, &c. 

7. If a body be turned out of its rec- 
tilineal course by virtue of a central 
Ibrce, which decreases as you go from the 
•eat Uiereofas the squares of the distances 
increase ; that is, which is inversely as the 
square of the distance, the figure that 
body shall describe, if not a circle, will be 
a parabola, an ellipais, or an hyperbola ; 
and one of the foci of the figure will be at 
the seat of the retaining power. That is, 
if there be not that exact adjustment be- 
tween the projectile force of tlie body and 
the central power necessary to cause it to 
describe a circle, it win then describe one 
of those other figures, one of whose foci 
will be where the seat of the retaining 
power is. 

8. If the fbrce of the central power de- 
creases as the square of the distance in- 
creases, and several bodies revolving 
about the same describe orbits that are 
elliptical, the squares of the periodical 
tildes of these bodies will be to each other 



as the cubes of their mean distances from 
the seat of that power. 

9. tf the retaining power decrease 
something faster as you go from the seat 
thereof (or, which is the same thing, in- 
crease sometliing faster as you come to* 
wards it) than in the proportion mention- 
ed in the last proposition, and the ori>it 
the revolving bcxly describes be not a 
circle, the axis of that figure will turn the 
same way the body revolves : but if the 
said power decrease (or increase) some- 
what slower than in that proportion, the 
axis of the fienire will turn the contrary 
way. Thus, if a revolving body, as D, 
(fi^. 11) passing from A towards B, de- 
scribe the figure A D B, whose axis A B 
at first points, as in the figure, and the 
power whereby it is retained decfease 
raster than the square of tlie distance in- 
creases, after a number of revolutions, the 
axis of the figure will point towards P, 
and aher that towards B, &c revolving 
round the same way with the body ; and 
if the retaining power decrease slower 
than in that proportion, the axis will turn 
the other way. 

Thus it is the heavenly bodies, viz. the 
planets, both primary and secondary, 
and also the comets, perform their respec- 
tive revolutions. Tne figures in which 
the primary planets and the comets re- 
volve are elhpses, one of whose fbd is at 
the sun ; the areas they describe, by lines 
drawn to the center of the suo, are in 
each proportional to the times in which 
the^ are described. The aquarea of 
their periodical times are as the cubes of 
their mean distances from the sun. The 
secondary planets describe also circles or 
ellipses, one of whose foci is in the cen- 
ter of their primary ones^ &c 

From what has been said may be de- 
duced the velocity and periodic time of 
a body revolving in a circle, at any given 
distance from the earth's center, by means 
ofits own gravity. Put^^lfi^ feet, the 
space described by grarity, at the surAce, 
in the first second of time, vis, «i« A M ; 
then pu tting r — the radius A C ; it is 
AE -v^ A B yC^ld - y/TY'r the 
velocity in a circle at its suriace in one 
second of time ; and hence, putting c — 
3.14159 &c.the circumference of the earth 
being 2 cr * 25,000 miles, or 132,000,000 

/2r 

feetjjtwillbe v'2^r: 2 cr :: l":c^ — 

-B 5078 seconds nearly, or 1>> 24« 38«, the 
periodic time at the circu mfere nce : also 
the velocity there, or v^2^ris ..26,000 
feet per second neariy. Then, aince the 
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force ofgrftFity varies in the inverse dupli- 
cate ratio of the distance, by the rules laid 
down, it isv^R : v^r;:t; op 26,000 : 26,000* 



y-t^- 



g ! V, the velocity of a body re- 

▼Qlving about the earth at the distance R ; 

andv^rJ:v^R3::^or5078":5078 /5! 

V r3 
**■ T, the timet of revolution in the same. 
So i^ for instance, it be the moon revolv- 
ing about the earth at the distance of 60 
semi-diameters ; then U as 60 r, and the 
shore eipreasioiia become V ss 26,000 
y^ij s= 3357 feet per second, or 381 miles 
per minute, for the velocity of the moon 



in her orbit; and T 



5078 



2,360,051 seconds, or 27^3^ days nearly, 
for the periodic time of the moon in her 
orbit at that disUnce. 

Thus, also, the ratio of the forces of 
graritation of the moon towards the sun 
and earth may be estimated. For one 
year, or 3651 days, being the periodic 
time of the earth and moon about the 
»on, and 27 * days, the periodic time of 
the moon about the earth, also 60 being 
the distance of the moon from the earth, 
&nd 23,920 the distance from the sun, in 
Kmi-diameters of tlie earth, it is 

60 23920 - 23902 27.3* 

27.3' 'o65.25» •••^^'^^ "eo'^ 365.25* 
as 21; that isy the proportion of the moon's 
gravitation towards the sun is to that to- 
wards the earth as 2| to 1 nearly. 

Again, we may hence compute the cen- 
trifugal force of a body at the equator, 
arising from the earth's rotation. For 
the periodic time, when the centrifu3;al 
force is equal to the force of gravity, it 
baa been shown above, is 5078 seconds ; 
and 23 hours, 56 minutes, or 86,160 se- 
conds, is the period of the earth's rota- 
tion on its axis ; therefore, as 86,160* : 
5078» :: 1 : .^^ the centrifugal force re- 
quired, which therefore is the 289th part 
« gravity at the earth's surface. See 
Simpson's Flunons, vol. i. 

CvniMML rule^ a rule discovered by 
Mr. Thomas Baker^ whereby to find 'the 
center of a circle designed to cut the pa- 
nbola in as many points, as an equation 
to be coQStructed hath real roots. Its 
lUfincipal use is in the construction of 
cqoationsy and he has applied it with 
good success >» far as bic^uaciratics. 

The central rule is chiefly founded on 
^he property of the paraboU, that if a line 



be inscribed In that curve perpendicular 
to any diameter, a rectangle formed of the 
segments of the inscript is e^ual to the 
rectangle of the intercepted diameter and 
parameter of the axis. 

The central. rule has the advantage 
over Des Cartes and De Latere's methods 
of constructing^ equations, in that both 
these are subject to the trouble of pre- 
paring the equation, by taking away the 
second term. 

CENIRIFUG AL /wee, that force by 
whicli all bodies that move round any 
other body in a cur>'e endeavour to fly on 
from the axis of their motion in a tangent 
to the periphery of the curve, and that in 
every point of it. 

Hr. Uuygens demonstrates, that this 
force is always proportional to the cir- 
cumference or the curve in which the re- 
volving body is earried round. The cen- 
trifugal force of any body is to the cen- 
tripetal as the square of the arch which 
a body describes in a ? iven time, divided 
by the diameter, to the space through 
which a heavy body moves, in falling from 
a place where it was at rest in the same 
time. 

If any body swim in a medium heavier 
than itself, the centrifugal force is the 
diflerence between the specific weight of 
the medium and the floating body. 

All moving bodies endeavour af^er a 
rectilinear motion, because it is the easi- 
est, shortest, and most simple : whenever 
therefore they move in any curve, there 
must be something that draws them from 
their rectilinear motion, and detains them 
in their orbits; and were that force to 
cease, the moving body would go str4Ught 
off in a tangent to the curve in thai very 
point, and so would get still furtiier and 
further from the focus, or center of its 
curvilinear motion. 

It may be, that in a curve where the 
force of gravit}^ in the describing body is 
continually variable, the centrifugal force 
may also continually vary in the same 
manner, and so that one may also supply 
tlie defect, or abate for the excess or the 
other, and consequently the effect be 
every where equal to the absolute gravity 
of the revolving body. 

Cbhtrifuoal Machine^ a curious oia- 
chine for raising water bv means of a 
centrifugal force, combined with the preab 
sure of the atmosphere. This machine 
consists of a large tube of copper, &c. in 
the form of a cross, placed peipendicu- 
larly in the water, and resting at the bot- 
tom on a pivot. At the upper pan of the 
tube is an horizontal cog-wheel, which 
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touohet the cogt of mother in • vertical 
pontion I to tbat by the tid of « double 
winch, the whole machine is moved round 
with veiy great Telodty. Near the bot- 
tom of the perpendicuUr part of the tube 
b a valve opemnr upwards ; and near the 
two extremities, but on the contrary sidea 
of the armsyor cross part of the tube, are 
two other valves opening outwards. These 
two valves are kept wut, by means of 
springs, till the madiine is put in motion, 
when the centrifugal velocity of the wa- 
ter forces them open, and discharges it- 
self into a cistern or reservoir placed 
there for that purpose. On the upper 
part of the arm are two holes, which are 
dosed by pieces that screw into the metal 
of the tube. Before the machine can work, 
these holes must t^ opened, and water 
poured in through them, till the whole 
tube be foil : by these means all the air 
win be forced out of the machine, and 
the water supported in the tube by means 
of the valve at the bottom. The tube 
being thus filled with water, and the 
holes closed by their screw-caps, it is 
turned round by the winch. When the 
water in the arms of the tube acquires 
m centrifogal force, opens the vahres near 
the extremities of the arms, and flies out 
with a velocity nearly equal to that of the 
extremities of the said arms. 

If the men who work the machine be 
aupposed to turn the winch round in three 
seconds, the machine will move round iu 
axis in one second; and, consequently, 
each extremity of the arms will move 
with a velocity of 18.8 foet in a second. 
A column of water, therefore, of three 
inches diameter, will issue through each 
of the valves with a velocity of 18.8 feet 
in a second ; but the area of the aperture 
of each of the valves is 7. 14 inches; which, 
being multiplied by the velocity in inches 
s 135.6, gives 1610.r84 cubic inches, the 
quantity of water dischaiifed through one 
of the apertures in one second ; so that 
the whole quantity dischaived in that 
space of time through both the apertures 
is a 3331J68 inches ; or 193394.08 cubic 
inches in one minute. But 60813 cubic 
inches make a tun, beer-measure ; con- 
sequently, if we suppose the centrifogal 
machine to revolve round its axis in one 
second, it will raise nearly 3 tuns 44 gal- 
lons in one minute i but this velodtv is too 
great, at least to be maintained R>r any 
eonnderable time; so that, when this 
and other deficiencies in the machine 
are allowed for, two tuns are nearly the 
quantity that can be raised by it in one 
minute. As the water is forced up the 



perpendicular tube by the premare df 
the atmosphere, it is evident that this 
machine cannot raise water above thirty- 
two feet high. 

CENTRIPETAL firee^ that force by 
which a body is every where impelled, or 
any how tends towards some point as t 
center; such is gravity, or tnat force 
whereby bodies tend towards the center 
of the earth; magnetical attraction, 
whereby the load-stone draws iron ; and 
that force, whatever it be, whereby the 
planets are continually drawn back from 
right-lined motions, and made to move in 
curves. 

The greater the quantity of matter in 
any body is, the greater will be its centri- 
petal force, all things else alike. If a 
body laid upon a plane revolve at the same 
time, and about tne same center with that 
plane, and so describe s circle ; and if the 
centripetal force, wherewith the body is 
drawn every moment towarda the center, 
sliould cease to act, and the plane should 
continue to move with the same veioci^, 
the bodv will begin to recede from the 
center about which the plane moved. See 
CsHTSAL/groef. 

CENTBISCUS, in natural history, a 
genus of fishea, ranked among the brao- 
chiostegous order of Linnsus, bat by Dr. 
Shaw among the Cartili^neL Generic 
character : snout lengthened ; body eom- 
pressed, carinated beneath: ventral fins 
united. There are but three speoies; 
vfs. the sctttatus, soolopax, and tne veE- 
taris. All are found in the Indian sess, 
and the scolopax is likewise a mlive of 
the Mediterranean. 

GENTR06ASTBR, in natural tustoiy, 
a genus of fishes of the order Thoradd. 
Generic character; head compressed, 
smooth; apll-membraned, mostly seven 
rayed ; body depressed, smooth ; fins spi- 
nous ; ventral connected by a membrane, 
with four sharp spines, and six soft rays. 
There are fi>ur species. 

CENTUKCULUS, in botany, m genus 
of the Tetrandria Monqgynia dass and 
order. Natural order of Rotaces. Lyai- 
machiie, Jussieu. Essential character: 
CMiyx four-cleft; oorol fou^elelt, spread^ 
ing*: sumina ahoH : capsules one^ellcd, 
opening horisontalj^. There is but one 
species, vis. C. minimus^ bsstard pimper- 
nel, is an annual, and a native of Itidy, 
France, Qemumy, and Denmaric— with us 
on Hounslow-heath, Ashford-common, 
near Hampton Court, Chiselhurst, &c. It 
flowers from June to August 

CEPHABUS^ in boUny, a genus of 
the Pentandria Mom)gyma class said or- 
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der : flowcm in beaci8» involiieved ; coral 
tubuJar ; stigma two-parted ; berry two- 
seeded ; receptacle chaffy. There are 13 
species, tbuna chiefly in the West Indies. 
CEFUALA^NTUUS, in boUny, hsUm 
•motfd^ butttn trecy or pond dogwood, a 
{^Qus oft the Tetrandria Monugynia class 
and order. Natural order of Aggregate 
Rubiaoes, iussiea. Essential clnracter; 
calyx common, none; proper superior, 
funnel form ; receptacle globular, naked ; 
seed one, fainiiginous. There are fire 
species^ of whidi C. occidentalis, Ameri- 
can tHTtton woody is a shrub, which in 
thla country is seldom higher than seven 
feet. The branches come oat by pairs 
opposite at each jmnt; the ends of 
wbieh are terminated bv loose spikes of 
spherical heada, about the size of a mar- 
ble, each of which is composed of many 
small flowers^ of a whitish Tellow co- 
l<Nir, &atened to an axis in the middle ; 
these appear in July, and in warm sea- 
sons are succeeded by seeds, which 
sometiines ripen. 

CKPHAUC metUemm are remedies for 
disorders of the head. 

CEPHALOPHORA, in botany, a ge- 
nus of the Syngenesia JEqualts cbvs and 
ofdev: receptacle chaffy-fleshy ; down 
simple; ealjrz ovate, imbricate. One spe- 
cies^ found in Guinea. 

CEiPHEUS, in astronomjr, a consfteHa. 
tion of the northern hemisphere. See 
AanaoaonT. 

CBPOLA; in aatorai history, the band- 
JM, a ^nus of fishes of the order of 
Thoncici. Cieaeric character : head 
shoft ; teeth curved, sharp j bo^y ^ety 
lon|[f and compressed ; abdomen ex- 
tremely short; gill membrsne six-tay^ 
ed. "niere are three species soconUng 
to Omelin, vit. 1. G. taenia, or silverv 
baad-fish, with red fins, vety obtuse head 
and attenuated tail This fish swims with 
greait rapidity, and presents a beautiful 
spectacle by the undulating flexures of 
its bady. It lives on the smaller kind of 
crabs and sbell-fish ; and as it frequents 
die siMires^ it is often used as a b«it for 
other fishes. 3. C. rabescens, reddish 
\ and 3. C. Thushyptera » both 
rthe Mectiterranean. Dr. Shaw 
saother wptota, viz. C. Her- 



CBRAMBIPC, in natural lustoiy, a ge- 
nus of insects of the order Coleopters. 
Aatennc setaceous; feelers four; thorax 
Qttnous or gibbous; shells linear. Of 
this very beautifiil and finely variegated 
fimuly, manv hundred mcies have, bv 
utanlists^ been noticed and described. 
They have separated them into four divi- 



sion^ viz* A. feelers equal, filiform ; the 
subdivisions in this class sre, a. jaw cy- 
lindrical, entire ; 'tt\ some the thorax .has 
moveable spinefl, in others the thorax is 
margined; 6. jaw obtuse, one-toothed; 
c. jaw bifid, homy ; <f. jaw bifid, mem- 
branaceou^ thorax unarmed. B. feelers 
equal, capitate ; thorax spinous. C. feel- 
ers equal, clavate ; thorax unarmed. D. 
feelers unequal, the two fore-ones fili- 
form, the hind-ones clavste. The larvx 
of this genus resemble soft, oblong, 
slender worms, with a scaly head and six 
hard legs on the fore part: they bore 
through the inner parts of trees, pulve- 
rising the wood, and are transformed into 
perfect insects in the cavities which they 
make: many of them diffuse a strong 
smell, perceivable at a great distance ; 
and some when taken utter a sort of cry, 
produced by the friction of the thorax on 
the upper part of the abdomen and 
shells. The antennc are deemed short 
whenthev are shorter than the body ; mo* 
derate when of equal length with the bo- 
dy ; andlong when they exceed the body. 
In the division C. the species viotaceus, 
so called from the colour of ita body, is 
found chiefly in fir timber which has been 
felted some time, and which has not been 
stripped of its bark : it bores serpentine 
cavities between the bark and the wood, 
which are larger in diameter as the in- 
sect increases in size, filling the space it 
leaves behind with its excrement, which 
resembles saw^lust. 

OERASTIUfil, in botany, Englidi 
sMCMe-«ar, or tnoiMe^ar chichoeed, a genus 
of the Decandria Pentagynia clsss and 
order. Natural order of Caryophyllei. ' 
Essential character: calvx five-leaved; 
petals bifid ; capsules unilocular, gaping 
at the tip. There are eighteen species. 
None or the mouse-ear chickweeds make 
much appearance, and are therefore only 
cultivated in botanic gardens. Some ci 
them are common mew in most parta of 
Europe ; the smoother sorta sre not dis- 
agreeable to cattle ; the seeds are useful 
to birds. 

CERATE. See Pharxact and Wax. 

CERATOCARPUS, in botany, a genus 
of the Monoeda Monandria class and or- 
der. Natural order of Holoracex« Atrip- 
lices, Jussieu. Essential character : male, 
calvx one-leafed, bifid ; corol none ;. fe- 
male calyx one-leafed, keeled, permanent, 
two-homed; styles two: seeds single, 
compressed, inclosed in and covered by 
the calyx. There is but one species, 
via. C. arenarius, is an annual branching 
pUnt, with very narrow leaves. Three 
male flowers» sessile in each division of 



Digitized by 



Google 



CER 



CEB 



the ftems; fenwles toliUry, sessile in 
etch axilla of the leaves. It has oo pro- 
per pericarp, but the calyx when ripe 
becomes a sort of oblong-triangular com- 
pressed sheath, with a ridge on each 
side and two innocuous spines, diverg- 
ing almost horizontally at the end. With- 
in this is a single obovate s<|ed, com- 
pressed, and at bottom very sharp-point- 
ed, which does not drop from its cover- 
ing* Native of Tartsry. 

CERATONIA, in botany, English ca^ 
r9b tree. Si. John*$ bread, a genus of the 
Folygamia Trioecia class and order. Na- 
tural order of Lomentacec. Leguminoss, 
Jussieu. Essential character : hermaphro- 
dite; calyx five parted ; corolnone; sta- 
mens five ; style filiform ; legume coria- 
ceous; many seeded; dioecous; male 
and female aeparate. There is but one 
species, vix. C. s^iqua, the carob tree, 
which is a native of Syria, Palestine, 
Egypt, Cyprus, Candia, Sicily, Apulia, 
Spain, &c. 

CERATOPETALUM, inboUny, a ge- 
nus of the Decandria Monogynui class 
and order. Calyx five-parted, permanent, 
bearing the stamina ; petals five, pinnati- 
Ad; antherac spurred; capsule covered 
in the bottom of the calyx ; two celled. 
One species, a native of New Holland. 

CERATOPIIYLLUM, in botony, a ge- 
nus of the Monoeciu PoWandria class and 
order. Natural order of fnundatae. Nai- 
ades, Jussieu. Essential character : male 
calyx many-parted ; corolnone; stamens 
sixteen to twenty ; female, calyx many- 
parted ; corolla none ; pistils one ; style 
none ; seed one, naked. There are two 
species, vis. C. demersum, prickly-seeded 
horn wort ; and C. submcrsum, smooth- 
seeded horn wort They grow in ditches 
and slow streams, flowenng in August 
and September in Europe ; also in 
Jspan. It is common in Jamaica, called 
there morass weed, and used to cover 
fish, &c. when carried to any distance. 
CERBERA, in boUny, a genus of the 
' Pentandria Monogynia class and order. 
Natural order of Contortae. Apocineae, 
Jussieu. Essential character : contorted ; 
drupe one-seeded. There are five spe- 
cies, of which C. ahouai, oval-leafed cer- 
bera, grows naturally in the Brazils, and 
'Slso in the Spanish West Indies in plen- 
ty; and there are some of tlie trees 
growing in the British Islands of Ameri- 
ca. This tree is about ten feet high, send- 
ing out many crooked diffused branches, 
which towara the top has thick succulent 
leaves, about three inches long and near 
two broad, of a lucid green colour, fiiU 
of a milky juice, as is every part of the 



tree. The flowers cone out ia looie 
bunches at the end of the branches ; tbey 
are of a cream colour. It dowers is July, 
but never produces fruit in Eneluxi. 
The wood of this tree is exceeding) of- 
fensive, and the kernels of the nuuare i 
most deadly poison. 

CERCABIA, in natural history, a f^- 
nus of the Vermes infusoria : worm ia< 
visible to the naked eye, peliucui, and 
furnished with a tail. There are IS 
species, of which C. Qrrinus is round, 
with « sharp pointed tail; found in ani- 
mal infusions ; white, gelatinous, fore- 
part nearly globular. C. catellus; body 
three -parted, with a forked tail ; is met 
with in waters where flowers have been 
kept ; head moveable, affixed to the 
body by a point ; abdomen not so wide, 
but twice as long as the hesd, and filled 
with intestines; Uil shorter than the 
head and narrower than the abdomen, 
ending in two bristles, which it can unite 
and sepsrate at pleasure ; C. maubiiis, 
changeable, cylindrical, red or greciv 
with a pointed slightly bifid tail ; found 
in sugoant pools in auch inoumcnbie 
myria£, as to cover the whole luriace 
witli a sheet of green or red, ^iriog it 
sometimes the appearance of beingting* 
ed with blood ; varies its posture from a 
long cylindrical body, larger in the mid- 
dle, to a neariy globular one ; the ex- 
tremities are pellucid. 

CEliCIS, in botany, English /uiotiftf, 
a gentis of the Oecancuia Mon()g)iiia 
class and order. Natural order of Lomen- 
taceae. Leguminosae, Jussieu. Essential 
character: calyx five-toothed, gibbous 
below ; corol papilionaceous ; stan<lard 
short, beneath the wioga ; legume. 
There are two species, vu. C. siliquas- 
trum, common Juaas tree; and C.aoa* 
densis, Canada Judas tree, or red bud- 
ding tree. These trees are usually plant- 
ed with other flowering trees, for orna- 
ments to pleasure garoens, and for theii 
singular beauty deserve a pbM:e as well as 
moat otlier sorts. The wood is also beau* 
tifully veined with black and green, and, 
taking a fine polish, may be ooovertedto 
many uses. 

CEREBELLUM, in anatomy, the hind* 
er part of the brain. See AvAToar. i 

CEREBRUM, in anatomy, denotes the j 
brain, but more particularly applies t» 
.the anterior and laiger portion of the I 
brain, separated firom the cerebellam by j 
the tentorium. See Axatomt. j 

CEREMONIES, mailer rftke, an officer 
instituted by King James I. /or the more | 
honourable reception of arabaaBadonani| 
itraogexs of quality $ iie wears about btf 
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neek t chain of gold, with a medal with 
the crown of Great Britain, having on 
one side an emblem of peace, with the 
motto, Bead pacifici; and on the other, 
tn emblem of war, with Dieu ei mon drmt ; 
his Mlary is thrc6 hundred pounds per 



CBRINTHE, in botany, En^ish honey- 
wrt, a genus of the Pentandna Monogy- 
nia class and order. Natural order of 
AsperiMz. Borraginex^ Jussiea. Es- 
sential character : border of the corolbi 
tube-bellied ; throat pervious ; seeds two, 
bilocuhur. There are two species, of 
which C. major, great honeywort, is about 
eighteen inches high, round, smooth, 
bnnching, and leafy. Leaves glaucous, 
becoming blue by age, without prickles, 
but ciliated about the edge, dotted t^ith 
white. The tube of thtf corolla is yel- 
low, but the border is purple : the tooth- 
ktsvery short and revolute. C- minor, 
«naB honeywort, 4s very nearly allied to 
the foregoing; the corolla five-clefl to 
one-thitd of the length, whereas that is 
only iire.lobed at the edge. Annual when 
sown in the spring, but biennial when 
sown in autumn. Both these plants are 
natix'cs «if France, Italy, Switzerland, and 
Germany. 

CFRITE. SeeCiEiuK. 

CERIDM, in cbemistr}*, a new meUl 
obtained fVom a fossil found in Sweden, 
to which has been given the name of Ce. 
rfte.^ This fossil occurs disseminated or 
n^aajvc ; it is of a'flesh red colour, more 
or less deep, with sometimes a shade of 
yellow: it is semi-transparent : its fresh 
fracture has considerable lustre. It strikes 
fire with steel with difficulty : is not at- 
tracted by the msgnet : its specific gra- 
▼ity is from 4.7 to 4.9. Exposed to a strong 
neat it does not melt, but loses 5 or 6 per 
cent of weight, becomes friable, and ac- 
quires a bright yellow colour. With bo- 
rn it forms a globule, greenish while hot, 
but colourless when cold. Prom 100 parts 
of it, the Swedish chemists obtained about 
50 of oxide of cerium, 22 oxide of iron, 
23 alex, and 5,5 carbonate of lime. Ac- 
cofding to Vauqudin's analysis, the pro- 
portions are, oxide of cenum 63, si lex 
17 J, oxide of iron 2, lime from 3 to 4^ 
vater 12. The pure oxide of cerium is 
extracted from the cerite, by dissolvine 
this mineral in nitrorauriattc acid, and, at- 
ler saturating the clear solution with an 
•Ikali, precipitating by tartrate of pot- 
^. The precipitate, well washed, cal- 
cined, and digested In vinegar, is the ox- 
'^ of cerium. 

The oxide of cerium exists in different 
deptes of oxidjzement. When precipi* 



tated from its acid solutions by the a1ka« 
lies, it is white, but acquires a shade of 
yellow when dried in the air, and, when 
exposed to a Continued heat, becomes of 
a brick red colour. The white, according 
to Vauquelin, is the one at the lower de- 
^e of oxidizement ; but the difference 
m the proportion of oxygen is, he remarks^ 
inconsiderable. Neither of them can be 
fused by heat. Borax determines their 
fiision : the globule, heated by the exte- 
rior flame of^the blow-pipe, is of a blood- 
red colour, which, by cooling, becomes of 
a yellowish green, and, at length, colour- 
less and transparent ; or, if the propor- 
tion of oxide has been large, opaque and 
pearly. 

The metal itself, in the trials which 
Vauquelin made with it, proved insoluble 
in any unmixed acid, and was dissolved 
with great difficulty in nitro-rouriatic acid. 
Its oxide, however, combines with the 
acids easily, and the properties of its salts 
have been fully determined. 

CEROPEGIA, in botany, a genus of 
the Pentandria Monogynia class and or- 
der. Natural order of Contorts. Apo- 
cineae, Jussieu. Essential character: con- 
torted; follicles two, erect; seeds plu- 
mose ; border of the corolla converging. 
There are six species, of which C. can- 
delabrum is a twining plant, with slender 
stems, round, green, or reddish. Leaves 
opposite, ovate, thick, soft and smooth. 
The peduncle, and at first the flowers, 
hang down, but when open they erect 
themselves, and, being placed in a circle, 
have the appearance of a set of lamps 
suspended. The follicles or seed-vessels 
hang down. ■ It is a native pf the East In- 
dies. 

CERTHIA, the creeper^ in natural his- 
tory ^ genus of birds of the order Picae. 
Generic character: bill sharp-pointed, 
slender, and incurvated; nostrils small; 
tong^ie varying in shape; len somewhat 
stout ; toes three before and one behind, 
the latter large ; claws long and hooked ; 
tail of twelve feathers. 

These birds 'are distinguished from 
humming birds, with which they have 
sometimes been confounded, by the cir- 
cumstances of their being to be met with 
in every quarter of the world ; by their 
bill universally terminating in a point; and 
by their feeding in a great degree, though 
not exclusively, on insects. There are no 
less than fbrty-nine species, of which the 
principal are, 

C. familiaris, the tree-creeper of Albi- 
nus. . This bird is scarcely lai*ger than 
the crested wren, and is to be observed 
in various parts of Europe, but especially 
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iaEngland. Itninfonthebarkof a tree 
with extreme ease and vapidity, and the 
initant it pejrceivet a human being near, 
it conceab itself on the opposite side of 
the trunk or branch, repeaUng this move- 
nent accordiog to the oorrespondinj; 
movement of the person whose notice it 
wishes to avoid, and thus perpetually en- 
deavouring, and almost in all cases with 
■ooccss, to evade the observation of iu 
pursuer. It feeds almost solely on in* 
sects, which it finds in the hollows^ and 
among the moss of trees. 

C. Lotenia, or Loten's creeper, is a 
native of Ceylon and Madagascar. It 
builds its nest of the down of plants, and 
is subjected to the hostility of a spider 
in those countries^ nearly as hirge as it- 
self which pursues it with extreme ar- 
dour, aild detights in sucking the blood of 
itsyoung. 

C. ctmilea, or blue creeper, is an inha- 
bitant of Cayenne, and is remarkable for 
the ingenuity it exhibits in the construc- 
tion or its nest, by which it precludes 
any attack from the monkeys and snakes, 
as well as lizards, which inbound in that 
country. This nest is suspended from 
some slender twig at the end of a branch, 
to which those animals dare not venture, 
as it would be too weak to support them. 
The entrance to the nest is towards the 
ground, and about a foot dbtant from 
u)e body of it, to which the bird climbs 
through a narrow neck of this extraordi- 
nary length. 

C. sannio, or mocking creeper, is found 
in New-Zealand, has an agreeable note, 
and can so modulate its voice, as seemingly 
to iroiute the notes of all birds : hence it 
is called the mocking creeper. See Plate 
IV. Aves, fig. 3. 

CERTIFICAI^ in law, a writing made 
in any court, to give notice to another 
court of any thing done therein. The 
clerks of the crowi^ assize, and the peace, 
are to make certificates into the King's 
Bench, of the tenor of all indictments, 
convictions, outlawries, &c. 

CERllOEARI, a writ which issues out 
of the chancery, directed to an inferior 
court, to call up the records of a cause 
there depending, in order that justice 
may be done. And this writ is obtained, 
upon complaint that the party who seeks 
it has received hard usage, or is not like 
to have an impartial trial in the inferior 
court. A certiorari is made returnable 
either in the King's Bench, Common 
Pleasi, or in Chanceiy. 

It ift not only issued out of the Court of 
Chancer}',' but likewise out of the King's 
Bench, in which Ust-mentioned court it 



lies, where the King would be certified 
for a record. Indictments frooa inferior 
courts, and proeeedings of the auarter 
sessions of the peace, may alao oe re- 
moved into the King's Bench by a cer- 
tiorari : and here the very record must 
be returned, and not a transcript of it ; 
though usually in Chaneety, if a certiorari 
be returnable there, it removes only a 
tenor of the record. 

CERVICAL nsrnai, in anatomy, are 
eight pair of nerves, so called, as having 
their origin in the neck. 

CERUMEN, is a viscid yeUow-colour- 
ed liquid secreted by the glands of the 
auditory canal, which gmduaOy becomes 
concrete by exposure to the air. ft has 
an orange-yellow colour and a bitter taste. 
When siiffhtly heated upon paper, it 
melts, and staifis the paper like an oil ; 
at the same time it emits a sli^tly aro- 
matic odour. On burning coals it softens, 
emits a white smoke, .which resembles 
that given out by burning &t ; it after- 
wards melts, swells, becomes dark-co- 
loured, and emits an ammoniacal and em- 
pyreumatic odour. A light coal remains 
behind. When agitated in water, ceru- 
men forms a kind of emolsien, which 
soon putrefies, depositing at tlie same 
time white flakes. Alcohol, when as- 
sisted by heat, dissolves five-eighths of 
the cenimen ; the three-eightM which 
remain behind have the properties of al- 
bumen, mixed however witn a little oily 
matter. 

Ether also dissolves this oily body ; 
but it is nuich less bitter and much 
lighter coloured. When the albuminous 
part of cenimen is burnt, it leavea traces 
of soda and of phosphate of lime. From 
these ftcts, Vnuauelin considera ceru> 
men as composea of the following sub- 
stances: 

1. Albumen 

3. An inspissated oil 

3. A colouring matter 

4. Soda 

5. Phosphate of fime. 
CERU8SE, or whiie lead^ a substance 

compounded of the acetic acid and lead. 
It is formed by the metal plates of lead 
being exposed to the vapours arising from 
boiling vmegar, and the metal being oxy- 
dized by the action of the air, aided by 
the aflinity of the acid. This has been 
regarded either as an oxide or a sub-car- 
bonate of lead; though it appears pro- 
bable that it should contain some acetic 
acid. It serves as the basis from which 
the more perfect saft, the sugar of lead 
of commerce, is formed ; the cerusse, io 
fine powder, is boiled in distilled vinegir, 
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the rinegar b«ing poured off u it loses 
its acidity, uid fresh qualities being sue- 
ceaaively added. The liquors thus pro- 
cured are then evaporated nearly to the 
consstence of honey; and on cooling, 
masses are formed, insisting of a con- 
geries of needle-like prisms. From the 
account given by Pontier of the manufac- 
ture of this salt, it appears that it is also 
formed by exposing plates of lead to the 
action of distilled vinegar and of the at- 
mospheric air : the plates, as they are in- 
crusted with oxide at the surface of the 
vinegar, are plunged to the bottom, until 
this oxide is dissolved, and are again raised 
to the sarface. The ucid is thus at length 
saturated, and, by evaporation, the solu- 
tion is brought to crystallize. 

CERVVS, the deer, in natural history, 
a gentis of Mammalia of tlie order Peco. 
n. The generic character : horns solid, 
and vhile the animal is young covered 
with a hairy skin, growing from the top, 
annual, branched and naked : eight front 
teeth in the lover jaw : no canine teeth. 
There are twelve species, of which we 
shall partieularty notice the C. Aces, or 
the elk. This animal sometimes attains 
the height of seventeen handa, and the 
weight of twelve hundred and thirty 
pounds; but such cases are somewhat 
extraordinary. It is larger in Asia and 
Ameriea than in Europe. It abounds in 
the cold countries of Sweden, ^¥ib«ria, and 
Canada, and in the last is called also the 
moose deer. Its principal food is derived 
from the bou^a of the forest trees in these 
desohte regions* and the night is gene- 
rally preferred for its repasts. Its man- 
ners are extremely gentle and inoffen-. 
fflve ; it will however defend itself with 
^reatcounffeand dexterity, both with its 
horns and lore feet, and has been known, 
with s single blow from the latter, to de» 
stroy a w^, Aroon^ the North Ameri* 
csn Indians the hunting of the elk is an 
employment of considerable interest and 
preparation. One party is occupied in 
surroanding a large tract of.country near 
the lakes or rivers, and, by means of their 
dogs, in soqsin^ the elks contained in it« 
vho, finding aUescape Irom danger im- 
ptactible by land, press onwards to the 
water. Here, however, they are received 
by another party of enemies, whose ca- 
noes, extending in a crescent form, in- 
close a considerable space, and reach 
^m shore ^ to shore, and who destroy 
Uieir victims by clubs and lances. Thev 
are often taken also by snares, into which 
they are driven by the noises and alarms 
^the Indians, and in which they are in- 
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extricably entanried amidst slips of raw 
hides, or confined within so small a com- 
pass, that they become sure marks for 
the arrows of their adversaries. It is re- 
marked of the elk, that when first dis- 
lodged, he drops on the ground for a few 
seconds, as if labouring under a complete 

Erostration of strength, occasioned, pro- 
ably, by the influence of fear. This is the 
moment invaluable to the hunter, who, if 
he miss this opportunity, frequently fails 
in every other, as the dnimal, after a very 
short pause, is roused to the most vigor- 
ous flight, which he continues, without 
suspension, for a progfress of twenty or 
thirty miles. 

in the bogs of Ireland, as well as in 
America, horns have been repeatedly dug 
up of an enormous sice, whicn apparently 
belonged to an animal of the deer kind, 
but are far superior in dimensions to those 
of any animal now known by naturalists. 
Their length has sometimes been of eight 
feet, and tne distance from the tip of one 
to that of another has extended to four- 
teen feet These are justly considered 
as most curious specimens in the collec- 
tion of natural productions, and the idea 
of their annual reproduction is well calcu- 
lated to excite astonishment Mammalia 
Plate VIII. fig. 1. 

C. tarandus, or the rein deer.- When 
full grown, this animal is about the height 
of four feet six inches, and both sexes 
are fiirnished with horns, those of the 
male, however, being much larger than 
the females. It is found more abundantly 
than any where else in Lapland and Nor- 
way. It is met with in the north of Asia 
so far as Kamscbalka,' and in America so 
6r south as Canada. With the Laplander, 
the rein deer is a complete substitute for • 
the horse, the cow, the sheep, and the 
goat. He possesses two breeds of this 
animal, tiie wild and the tame. The for- 
mer of these are by far the most vigor- 
ous, bat are also olTten extremely obsti- 
nate and not a little ferocious, 'turning 
upon their drivers with dangerous, and 
sometimes fatal, fury. The tame rein 
deer, therefore, is almost universally pre- 
ferred. It is trained when young to draw 
the sledge, which is the common vehicle 
of the counhy, which is made extremely 
light, and covered with tlie skin of a ^'oung 
deer. I'he deer is fiistcncd to this car- 
riage by a stmp, which passes Yound his 
neck, and comes down between his legs, 
and is guided by a cortl, tied round his 
horns, and held by tlie driver, whose 
cheering voice is perpetually exerted to 
encourage the animal on his progress, 
R 
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and who is furnished alao witli a ^ad for 
occasional applications. One of these 
deer has been known several times to 
draw its sledge and owner a journey of 
fifty miles without stopping ; an exertion, 
however, which is almost uniformly fatal 
to it. To a prqgress of thirty miles with- 
out halttiig it is a competent, without any 
injury. The constant mode of travelling in 
Lapland in winter is by means of the deer 
and sledge. It is extremely speedy, yet 
at the same time inconvenient and dan- 
gerous, and can be accomplished only 
when the snow is frozen and glazed. The 
favourite food of this animal is a species 
of moss, which, in Lapland, covers the 
fiiceof the country through larffe tracts, 
and to obtain which, in wmter, the horns 
of the rein deer enable it to dig through 
the snow with g^eat facility. I'he atten- 
tion paid by the Laplander to these ani- 
mals constitutes his principal occupation. 
In the rigour of winters they are shelter- 
ed and nursed by him ; in the short sum- 
mers they are led to the .banks of the 
lakes and rivers, or to the tops of the 
mount.Hin8, where they may b rouse on 
their favourite lichen ; which, from the 
fulness and sweetness of the pasture, sup- 
plies all the richness and variety of his 
temperate banquets, fig. 2 

C. elaphus, or the stag. This animal is 
found in nearly all the temperate climates 
of Europe and Asia. It is also found in 
North America, but attains its largest 
size in Siberia. From the branchiness of 
its horns, the elegance of its form and 
movements, and the strength of its limbs, 
it deservedly attracts particular admira- 
tion, and may be regarded as a principle 
embellishment of the forest. The stag 
is remarkable for a fine eye and an acute 
sense. of smelling. Its ear, also, is ex- 
quisitely sensible, and musical sounds ap- 
pear to possess over him the power of 
exciting complacency, if not rapture. His 
enemies not unfrequently employ the 
shepherd's pipe to decoy him to his de- 
struction ; and Mr. Playford, in his " In- 
troduction to Music," states, that he once 
met a herd of twenty stags near Uoyston, 
which readily followed the tones of a 
violin and bagpipe, played by tiieir con- 
ductors, but stopper! whenever the music 
was suspended. Their whole progress 
from Yorkshire to Hampton-court was 
attended, and it was supposed extremely 
facilitated, by these sounds. TJie stag is 
simple and unsuspiciniis, and employs no 
arts to avoid detection or pursuit, until af- 
ter having received considerable molesta- 
tion. His food consists, in winter, of 



moss and bark ; in spring, of the cal- 
kins of willow and hazel, and the flowert 
and buds of C(»mel ; in summer, of the 
grain of rye and the tender shoots of tl>e 
alder ; in autumn, of the leaves of bram- 
bles, and the flowers of heath and broom. 
He eats with slowness, and luminaies 
with some considerable efTort, in conse- 
quence of the distance between the fii^ 
stomach and the mouth. In March, ^• 
nerallv, he slieds his horns, which are not 
completely renewed till August It will 
live to between thirty and forty years of 
age, and was, formerly, amidst the other 
vulgar errors of antiquity, supposed capa- 
ble of attaining most extraordinary dura- 
tion. The slag is supposed to have been 
introduced from Prance into England 
where it has latterly been made to gire 
way to the fallow deer, an animal more 
gentle in its manners, and more valuable 
as food. In some parts of Scotbuid the 
stag is yet to be found in it» original wild 
state. 

C. dama, or the fallow deer. This ani- 
mal is, in general, much smaller than the 
stag; but in Spain is nearly equally 
large : in France and Germany, it is nre- 
ly to be found, and it has never been 
known to have existed in America : it has 
the elegance of the stag, connected with 
a much more tractable disposition: it 
sheds its horns, which, as in the stag spe- 
cies, are peculiar to the male, every year; 
is stated to live to the a^e of twenty years, 
and arrives at its maturity in three : it is 
by no means fastidious in its food. Fig- 4- 

C. capreolus, or the roe. Tliis is the 
smallest of the animals of this class in 
Europe, and generally of a reddish-brown 
colour : it is graceful, sprightly, and cou- 
rageous, particularly cleanly, and ^ de- 
lighting in diy and mountamoos atas- 
tions : it leaves a strong scent behind -it, 
but possesses such arts of defence, that, 
by various doublings, and intermixtures of 
past with present emanations from its 
Dod^, it frequently baffies the most es- 
penenced dog^ and remains in a state ot 
security while the full pack passes almost 
close by its retreat, distinguishing it nei- 
ther by sight nor smell: it differs from 
the stag in the constancy of its attach- 
ments, and the parents and their young 
constitute a family, never associating with 
stningers : two fawns are generally pro- 
duced by the female at a birth, one of 
each sex, which, living together, form a 
mutual and invincible attachment. "When 
a new family is to be nursed, the former 
js driven off to provide for itself, but re- 
turns again after a certain interval to the 
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mother, whose former afTeetion is restor- 
ed : a final separation speedily Ukes 
place, however, soon aflerthia return, 
between the fawns of the season preced- 
ing* the last and their dam, and the for- 
mer remove to a distance, constituting a 
distinct establishment, and rearing an off- 
springy of their own. When the female is 
about to bring forth, she secludes her- 
self in some remote recess of the fo- 
rest, from which she returns at the end of 
about ten days, with her fawns, just able 
alow] J andweaklv to follow her steps: in 
cases of danger, she hides them in a place 
deemed by her most secure from the 
enemy, and attracts the attention of the 
lauer from them to herself; happy, by 
her own perils, or even destruction, to 
effect the security of her offspring. In 
winter these animals feed on brambles, 
broom, heath, and catkins ; and in spring 
they V eat the youn^ wood and leaves of 
almost every species of trees, and are 
said to be so aflccted, as it were with in- 
toxication, by the fermenution of this 
food in their stomachs, that they will ap. 
proach men and other enemies, whom 
ihey generally shun with extreme care, 
without apprehension or suK>icion. The 
flesh of these animals is excellent, though 
after twoyesrsof age that ofthe males is 
ill-fiavoured and tough. Some roes have 
been found perfectly white, and in the 
forest of Lucia, in the duchy of Lunen- 
burgh, a race of jet black roes is to be 
met with, in every other respect but this 
marked peculiarity of colour, (which is 
also stated to be an invariable distinc- 
tion,) resembling the common roe. 

Roes rosy be tamed to a ceruin de^e, 
but never so as to be completely familiar- 
iaed. The share of nat urai wildness which 
they ever retain is connected, especially 
in males, with much caprice, and even 
antipathy to pacticular individuals, whom 
they will sssault with their horns, and af- 
terwtfds violently trample oh with their 
feet. The roe exists now in no part of 
Ireland, and, in Great Briuin, only in a 
lew districts of the Highlands. 

C. axis, or spotted axis, is a most beau- 
tifol animal, marked with numerous spots : 
it is described by Pliny, and is said to nave 
been sacred to Bacchus among the anci- 
ents. Fig. 3. 

CERTUICATIOK of anise ofno^etdit^ 
•eiun, a writ granted for the re-examina- 
^on or review of a matter passed by as- 
size before any justices ; as where a man, 
appearing by his bailiff to an assize 
brought by another, hath lost the day, 
and having something more to plead for 



himself, as a deed of release, &c. whicli 
the baiUff did not or might not plead for 
him, desires a farther examination of the 
cause, either before the same justices or 
otl^rs, and obtaineih letters patent to 
that effect. 

CERTIORARI, -writ of^ is an original 
writ, issuing out ofthe Court of Chancery 
of the King's Bench, directed, in the 
King^s name, to the judges or officers of 
interior courts, commanding them to cer- 
tify or to return the records of a cause 
depending before them, to the end that 
the partpr may have the more sure and 
speedy justice before the King, or such 
justices as he shall assign to determine 
the cause. 

A certiorari lies in all judicial proceed- 
ings in which a writ (terror does not lie ; 
and it is a consequence of all inferioif ju- 
risdictions erected 5y act of parliament^ 
to have their proceedings returnable in 
the King's Bench. 

In particular esses, the court will use 
their discretion to grant a certiorari, as, 
if the defendant be of good character, or 
if the prosecution be malicious, or at- 
tended with oppressive circumstances. 

The Courts of Chanceiy and King's 
Bench may award a certiorari to remove 
the proceeding from any inferior courts, 
whether they be of ancient or newly 
created jurisdiction, unless the statute or 
charter which creates them exempts them 
from such jurisdiction. 

CESAUE, among logicians, one of tlie 
modes ofthe second figfure of syllogisms ; 
the minor proposition of which is an uni- 
versal affirmative, and the other two uni* 
versal negatives: thus, 

Ce No immoral books ought to be 
read: 

SA But every obscene book is immo- 
ral: 

Bx Therefore no obscene book ouglit 
to be read. 

CESSION, in law, an act by which a 
person surrenders and transmits to ano- 
ther person, a right which belonged to 
himself. Cession is more particularly 
used in the civil law for a voluntary sur- 
render of a person's effects to his credi- 
tors, to avoid imprisonment. 

CxssioH, in the ecclesiastical law, is 
when an ecclesiastical peraon is created a 
bishop, or when a parson t>f a parish takes 
another benefice without dispensation, 
or being otherwise qualified. In both 
these cases their first benefices become 
void by cession, without any resignation ; 
and to those livings that the person had, 
who was created bishop, the King may 
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present, for that time, whotoeyer is patron 
of them ; and in the other case the patron 
may present; but by dispensation of re- 
tainder, a bishop may retain some or all 
the preferments he was entitled to» be- 
fore he was made bishop. 

CESTRUM, in botany, JBn^liah battard 
Jatmine, a genus of the Pentiindria Mono- 
gynia class and order. Natuftl order of 
Luridac Solanex, Jussieu. Essiential cha- 
racter : 'CoroUm funnel-form ; stamens 
emitting a toothlet from their middle ; 
• berry unilocular. There are nine species^ 
of which C. noctumum, ni^ht smelling 
oestrum, is about seven feet high, covered 
with a greyish bark, and divides upward 
into many slender branches, which gene- 
rally incline to one side ; diey are gar- 
nished with leaves placed alternately, 
neariv four inches long, and one and a 
half broad ; the flowers are produced at 
the wings of the leaves, in small clusters, 
standing upon short peduncles, each 
sustaining four or five flowers, of an her- 
baceous colour. They appear in August, 
but are not succeeded by berries in this 
country : those which come from Ame- 
rica are smaJl, and are of a dark brown 
colour. It is a native of the island of Cuba. 
CESTUI, a French word, signifying 
he or him. frequently used in our law- 
writings. Thus *< cestui qui trust/' a per- 
son who has lands, &c. committed to him 
for the benefit of another ; and if such 
person does not perform his trust, he is 
compellable to it in Chancery. ** Cestui 
qui vie," one for whose life any lands, 
&c. are granted. ** Cestui C|ui use," a 
person to whose use any one is enfeoffed 
of lands or tenements. Formerly the 
feoflfees to uses were deemed owners of 
the land, but now the possession is ad- 
judged in cestui qui use. 

CETE, in natural history, the seventh 
order of Mammalia, in the Linnxan sys- 
tem of animals, including the four gene- 
ra ; Monodon, or narval $ Balaena, whale ; 
Ph^seter, cachalot ; and Delphinus. dol- 
phm. The cetaceous tribe has one or 
more spiracles placed on the fore part of 
the skull ; no feet ; pectoral ftns without 
nails, and tail horizontal. The cetaceous 
order of animals has nothing peculiar to 
fish, except living in the same element, 
and being endowed with the same powers 
of progressive motion, as those fishes 
which are intended to move with con^- 
derable velocitv. The popular idea of 
cetaceous animals being fishes is so strong- 
ly impressed on the public mind, that it 
can never, perhaps, be entireW removed; 
for the critical observations of naturalats 



appear too abatnise to be generally ex- 
amined, and ef conseouence to be cam- 
monl^ understood. The cetaceous tribes 
live in the aame element as fishes^ and. 
partaking^ somewhat of their external 
fi^re. wdl ever be conaidered aa apper- 
Uining to that class of animals by thelesa 
informed portion of mankind. 
Cetaceous animals, or, as Dr. Shaw ex- 

Kresses them, " fish-formed nuunmalia,** 
ave lungs, intestines, and other internal 
organs, formed on the same principle aa 
in quadrupeds ; and, indeeo. on strict 
comparison, the principal differences that 
exist between ^em will not be found 
very considerable ; one of the moet ma- 
terial seems to consist in their want of 
posterior legs, the peculiar structure of 
the tail supplying that defect, this beinj^ 
extremely strong and tendinous, and di- 
vided into two horiaontallobea. but which 
has no internal bones. Like quadrupeds, 
they have a heart furnished with two auri- 
cles, and two ventricles, and their bfcxKl 
is warm and red : they breathe by their 
lungs, and not by means of gills, aa in 
true fishes. In their amours tliey agree 
with quadrupeds; the female produces 
her young iilive. which rarely happens 
among fishes, and she suckles them with 
her teats, as in the true mammalia. The 
structure of their brain, their sexual or- 
gans, stomach, and liver, resemble those 
of mammiferous animals. Their skin is 
smooth, or not covered with scales ; and 
their tail is placed in a position the very 
reverse of fishes, in being always flat 
and horizontal, instead of vertical. The 
cetaceous animals, the cachalot and dol- 
phin genera, have the mouth armed with 
conic teeth; the whales with homy Isminz 
in the upper jaw ; and the narval with, 
teeth, or tusks of enormous length. They 
are neither sanguinary nor ferocious. 
Their stomachs are Urge, and divided into 
chambers to the number of five, as in the 
whale and porpoise, or e^n seven, as in 
the narval. In the last particular they 
seem to constitute an intermediate link 
between carnivorous and herbivorous ani- 
mals, approaching nearljr to ruminating 
quadrupeds ; but dHfer. in subsistiog on 
animal food, as they live chiefly on acti- 
niae, medusae, and other soophytes. on 
crustaceous animals, and on small fish. 
See MoNODoa, Balsna. PBTSBrxa. and 
Dblpbikus. 

CEYLANITR, in mineralogy, a species 
of the flint genu% of a dark i»digo-blue, 
which passes into a bluish or greenidi 
black. It recurs sometimes in rolled pieces^ 
and angular pieces and sometimes 
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also ciyjrtallized. Specific graTity 376 to 
3.79. It IS found, in sand, wilh tourmalin 
and othei' fossils. 

CHJEROPHYLX.UM, in botany, a genus 
of tlie Pentandria Dieynia class and order. 
Natural order of UmbeilatK. Essential 
eharacter: invoL reflected, concave ; pe- 
tals heart-inflected; fruit oblong, even. 
There are ten species, of which C. bulbo- 
sum, tuberous chervil, is about live or six 
feet high, with reddish spots, smooth and 
even at top, swelling at tne joints. Both 
umbels of unequal ruys, the partial rather 
convex: petals white, obcordate, un- 
equal ; Ibme florets of the disk abortive. 
It is a native of Germany, Austria, Swit* 
zeriand and Norway ; in hedges and by 
wood sides ; flowering in June and July.* 
C. silvestre, wild cicely or cow-weed, and 
C temulum, wild chervil, rough cow- 
parsJey, are both common weeds; the 
others are admitted only into botanic gar- 
dens, not beiD(|^ in use either for medi- 
cine or in the kitchen. 

CHJETODON, in natural histoi^, a ge- 
nus of flshes of the order Thoracici : ge- 
neric character : head and mouth small ; 
teeth olose set, flexile, setaceous ; gill 
membrane three, four, five, or six rayed $ 
body broad, compressed, and generally 
feciated ; dorsal and anal fin thick, fleshy, 
and scaly at the base. The fishes of this 
numerous genus are generally extremely 
beautiful, their colours remarkably vivid, 
and their variegations consisting chiefly 
of stripes, lines, bends, or spots ; their 
body covered with strong scales, which 
are finalhF denticulated at the margin } 
the dorsal and anal fins are remarkably 
broad. According to Gmelin there are 
about 60 species. Dr. Shaw has enumerat- 
ed and deseribed still more. The latter 
has divided them into classes, of which 
the first is described aa having a single 
doraaJ fin, and even or rounded tail, or 
Tcry dgbtly inclining to crescen^shaped 
in some few species ; among tha species 
of this class is C. plectovhencDUs, orp^i^t* 
nose chxtodon. See Plate UL^Fitces, 
^. 1. The species of the second class have 
a single dorsal fin, and forked or lunated 
tail : those of the third class have two 
dorsal fins. 

CHAFF, in agriculture, the husky sub- 
fltanee of com, wluch is sspancted by 
threshing and winnowinr. It also some- 
times »gnifies the rted of com } thus, bar- 
ley that has a thick rind is said to be 
thick-chaffed; and H likewise implies 
atr»w, &c. cut small for the surpose of 
being given to horses and otner cattle, 
fluxed with com. lliis substance, whe- 



ther obtained by the dressing of grain or 
made from straw and other matters by 
cutting, is highly useful in the feeding of 
horses and many other animals^ as saving 
much other more valuable food. Besides 
its advantage in the common feeding <^ 
animals, it is of vast utility in the fattening 
of dtflerent sorts of animals, where much 
luxuriant green food is given as a dry 
meat ; as without some sort jof material 
of this nature they never go on well. 

CHAIN, a Ions: piece of metal com- 
posed of several links or rings, engaged 
the one in the other. They are made of 
divers meUls, some round, some flat, 
others souare, some single, some double. 
A gold cliun is one of the badges of the 
dignity of th^ Lord Mayor of London, and 
remains to the person after his being 
divested of that office, as a mark that he 
has passed the chair. It is also the bad^e 
of office of the sheriff*, but only while in 
office. 

Chaibt is also a string of ^old, silver, 
or steel wire, wrought like a tissue, which 
serves to hang watches, tweezer-cases, 
and other valuable toys upon. The inven- 
tion of these pieces of workmanship was 
derived orig^inally from England, whence • 
foreigners give them the name of chaina 
of England, 

In making these chains,a part of the wire 
is folded into little links of an oval form, 
the longest diameter about three lines, 
the shortest one. These, after they have 
been exactly soldered, are again folded 
into two, and then bound tog^tlier and 
interwoven by means of several other lit- 
tle threads of the same thickness, some of 
which passing from one end to the other, 
imitate the warp of a stuff*, and the others, 
which pass transversely, the woof; there 
are at least four thousand little links, in a 
chain of four pendants, so equally, and at 
the same time so firmly, connected, that 
the eye takes the wholb to connst of one 
piece. 

€H4xir, in surveyinf^, a measure of 
lenj^h, made of a certain number or links 
of iron-wire, serving to take the distance 
between two or more places. Gunter's 
chain is of 100 such links, each measur- 
ing 7 jyi. inches, and consequently equaK 
to 66 feet, or four poles. When you are 
to measure any line by this chain, you 
need have a ([uard to no other denomina- 
tion than chains and links, which are to 
be set down with a full point between 
them. Thus, for instance, if the nde of 
a close is found to be 10 chains 14 links, 
it must be set down thus, 10.14. But if 
the links be under 10, a cypher must be 
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prefixed ; thaft 10 chains 7 links roust be 
set clown 10.07. 

Then if the field be a square or paral- 
lelogram, if you maltiply the length ex- 
pressed in chains and hnks, by the breadth 
expressed in the same manner, and cut 
off five figures from the product, those 
towards the left hand will be acres ; then 
rouhiply the separated figures by four, 
cutting off the same number of figures, and 
you will have the roods or quaKers of an 
acre ; and- lastly multiplv the remaining 
figures by 40, cutting off* five as before, 
and ybu will have the square perches. 
See SuRviTi^o. 

CiiAiH B, in a ship, those irons to which 
the shroirds of the masts are made fast to 
tlie chain walls. 

CHiii» vnUU^ in a ship, the broad tim- 
bers which are made jetting out of her 
sides, to which the shrouds are fastened 
and spread out, the better to secure the 
masts. 

Chaiw thot, two bullets with a chain 
between them. They are used at jsea to 
shf>ot down yards or masts, and to cut 
the shrouds -or rigging of a ship. 

Chaiit pun^. See Pump. 

CHALCEDONY, in minenJogv, a spe- 
eies of the flint genus ; of which there are, 
atcording to Werner, two subspecies, wx. 
the common chalcedony and the carne- 
lian : the colour of the former is grey in 
all its shades. It is commonly semi-trans- 
parent, harder than flint, brittle, difii- 
cultly frangible ; and the specific gravity, 
according to Kirwan, is about 2.6. Infu- 
sible befoi*e the blow-pipe. It is found 
mostly in balls, in amygdaloid, also in 
angular pieces and veins, in porphyry and 
amygdaloid. The cubic variety occurs 
in Transylvania, and the other varietiea 
in Iceland, the Feme Islands, Silecia, Sax- 
onyi Siberia, Cornwall, Scotland, &c. It 
is susceptible of a fine polish, and is em- 
ployed as an article of jewelry. It de- 
rives its name from Chalcedon, in Asia, 
where it was first found. Onyx is con- 
sidered as the most valuable variety of 
this species, and, on account of its be- 
ing capable of receiving a high polish, 
is very much prised. It is princinatly 
cut in bas relief work, and the finest 
specimens for that purpose are brought 
from the East Indies. The dendritic 
.variety is named mocha stonei being 
brought, originally, as was supposed, 
from Mocha, on the Red Sea; but it is 
now generally undt:rstood that the word 
mocha is a corruptiop from the German 
word mocks, which signifies moss; and 



it is affirmed that no stone of the kiiid is 
found near Mocha. 

The principal colour of the camelian is 
blood red, or all degrees of intensity ; 
from this it passes into milk-white, and 
also into a kind of yellow. Semi-transpa- 
rent; and in many other of its characters 
it agrees with the common chalcedony. 
It is found accompanying agate, and, in 
g[encral, has the same geogiiostic situa- 
tion as chalcedony. The fine oriental va. 
rieties occur in rolled pieces. The 
most beautiful carneliaH is brought from 
Arabia and Hindostan ; it is also iouiid in 
diff'erent parts of Europe, and is used 
for seals, bracelets, crfisses, and other or- 
naments. 

* CHALCIS, in natural history, a g-enus 
of insects of the order Hymenoptera: 
mouth with a homy compressed jawj 
feelers four, equal ; antennx short, cylin- 
drical, fusiform ; the first joint a little 
thicker; thomx gibbous, lengthened be- 
hind in tlie place of a sctitei ; abdomen 
rounded and slightly petiolate. There 
are eleven species. 

CHALDRON, a diy English measure, 
consisting of thirty- six bushels, heaped 
up acoonling to the sealed bushel kept 
at Guildhall, London ; but on shtp-boaitl, 
twenty-one chaldrons of coals are allowed 
to the score. 

CHALK, in natural history, a species of 
Calk, which see. 

Chalk, where it is found at all, is the 
preponderating substance, and may there- 
fore be considered as characterizing a 
peculiar species of mineral formation. It 
18 perhaps the most recent of all the va- 
rieties or calcareous carbonates ; it occurs 
in strata for the most part neariy horizon- 
tal, alternating with thin layers of flint 
nodules, and with the same irregularity 
dispersed through its substance ; it con- 
tains in abundance the relics of marine 
organized bodies, such as echinites, 
glossopetrz, pectinites, &c. and also not 
unfrequently the hard parts of amphibi- 
ous and*land animals, as the heads and 
vertebrae of crocodiles, and teeth of ele- 
phants. Chalk hills never rise to a high- 
er elevation than three or four hundred 
feet, and are at once distinguishable by 
the smooth regularity of their outline, 
and their remarkable tendency to form 
cup-shaped concavities. Ridges of chalk, 
in Englaml at least, are always bordered 
by parallel ranges of sand or sund stone, 
beneath, and alternating with which are 
situated the beds of fullers-eartb. Chalk 
hiHs are also singularly characterized by 
their dryness and their verdure : the most 
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porous sand-Stone is scarcely so deficient 
in springs of water, and yet, except upon 
almost perpendicular descents, the white 
surface of the chalk is uniformly covered 
with fine turf Of wood. 

The chalk hills in England occupy a 
greater extent than in any other country ; 
they run in a direction nearly from east 
to west, parallel to each other, and sepa- 
rated by ranges of sandstone, and low 
tracts of gravel and clay. The most north- 
em and loftiest range of chalk com- 
mences at the promontory of Flambo- 
rough-head, in Yorkshire, and proceeds 
westward for nearly twenty miles. In the 
county of Lincoln are some fragments of 
a ridge near Grantham. Two ndg^ tra- 
TerM the midland countries, and reach as 
far west as the borders of Oxfordshire : 
these ridges are no where so conspicuous 
as in the county of Bedford, where they 
approach near to each other, being only 
separated by the Wobum ftnd AmpthrU 
range of sand-stone. The country south 
of the Thames aho contains two ridges, 
the one commencing at the North and 
South Foreland, passing through the 
north of Kent, the middle of Surrv, and 
the north of Hampshire, and incfudiog 
the North Downs of Banstead, Epsom, 
&C.: the other, commencing near Hast- 
ings and at the lofty promontory of 
Beachy-headj passes through Sussex and 
the south of Hampshire, into Dorsetshire, 
including the South Downs. The north 
part of France also abounds in chalk : 
It if besides met with in some of the 
Danish islands in the Baltic, and in Po-« 
bed. 

The uses of chalk are very extensive : 
the more compact kinds are used as 
building stone, and are burnt to lime 
(nearly all the buildings in London being 
cemented with chalk-mortar :^ it is also 
largely employed in the polishing of me- 
tals and glass, in constructing moulds to 
cast metal in, by carpenters and others as 
a material to mark with, and by starcb- 
Uakers and chemists to dry precipitates 
•ti, for which it is peculiarly qualified, on 
account of the remarkable facility with 
which it absorbs water. 

CiLUkC atones. It is well known that 
concretions occasiunatty make their ap- 
pearance in joints long subject to gout. 
These concretions from their colour and 
•oftneas, have received the name of 
c]uilk-ato«)es. They arei usually small, 
though they have been observed of the 
size of an egg. It had long been the 
opinion c^ physicians, that these conci*e- 
tions were similar to the urinary calculi. 
S6e CiiunjiT. 



Of course, after the discovery of uric 
acid by Scheele, it was usual to consider 
the gouty chalk-stones as collections of 
that acid. I'he^ were subjected to a 
chemical analysis by Dr. Wollaston in 
1797, who found them composed of uric 
acid and 8o4a> Gouty concretions are 
soft and friable. Cold water has little ef- 
fect upon them; but boiling water di»> 
solves a small portion. If an acid be add- 
ed to this solution, small crystals of uric 
acid are deposited on the sides of the 
vessel. These concretions are complete- 
ly soluble in potash, when the action of 
the alkaline solution is assisted by heat. 
When treated with diluted sulphuric or 
with muriatic acid, the soda is separated ; 
but the uric acid remains, and may be se- 
parated by filtration. The liquid, when 
evaporated, yields crystals of sulphate or 
muriate of soda, according to the acid 
employed. The residuum possesses all 
the characters of uric acid. 

When uric acid, soda, and a little warm 
water, are triturated together, a mass is 
formed, wbich^ after the surplus of soda 
is washed off, possesses the cliemical pro- 
perties of gouty concretions. 

CHALLENGE, in law, is an exception 
made to jurors, who are returned to a 
person on a trial. 

This challenge is made either to the 
array, or to the polls : to the array, when 
exception is taken to the whole numbet^ 
of jurors impannelled ; and to the polls, 
when an exception is made to one or 
more of the juiy as not indifferent. 

Challenge to the jurors is likewise di- 
vided into challenge principal or pe- 
remptory, and challenge fur cause ; that 
is, upon cause or reason alledged. Chal- 
lenge principal, is what the law allows 
witnout any cause alledged, or further ex- 
amination: as, a prisoner arraigned at the 
bar for felony may challen}jfe perempturi- 
ly the number allowed bim by law, be- 
ing twenty, one after another, alleging 
no further cause than his own dislike : 
and the jurors, so challenged, shall be 
put off, and new ones taken in their 
places. 

In cases of treason, the number of thir- 
ty-five jurors may be peremptorily chal- 
lenged, without sliewing any catis'e : and 
more, both in treason and felonvi may be 
challenged, shea'ing cause. 

If those who prosecute for the king 
challenge a juror, they are to assign the 
cause ; and if the cause alleged be not a 
goml one, the inquest shall be taken. 
When tiie king is party, if the "other side 
challenge any juror above the number 
allowed, he ought to sliow cause of his 
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challenge immediately, while the jury is 
fiill, and before they are sworn. This 
was supposed to be law with regard to 
challenges made for the crown, but in 
the memorable state trials of 1794, the 
crown lawyers challenged without shew- 
ing cause, declaring that they were not 
bound to shew reason till the whole pan- 
nel was gone through, and then only in 
case that a sufficient number of jurors 
were not left. This lyas the case, and 
the consequence was, that the persons 
whom they had challenged were then 
tal(en, against whom it was ascertained 
there was no cause of challenge whatever. 
Challenge to the array is in respect of 
the partiality or default of the sheriff, 
coroner, or other officer, that made the 
return; and it is then twofold. First, 
principal challenge to the array, which, if 
It be made good, it is a sufficient cause of 
exception, without leaving any thing to 
the judgment of the triers ; as, if the 
sheriff be of kindred to either party, or if 
any of the jurors be returned at uie no- 
mination of^either of the parties. Second- 
ly, challenged to the array for favour* 
which being no principal challenge, must 
be lef^ to the discretion and conscience of 
the triers. As where either of the par- 
ties suspect that the juror is inclined to 
favour the opposite party. 'Principal 
challenge to the polls, is wnere cause is 
shewn, which, if found true, stands suffi- 
cient of itself, without leaving any thing 
to the triers ; a^ if the juror be under 
the age of 21, it is a true cause of chal- 
lenge. 
CHALYBEATE. See Mikxral Wa- 

TSKfl. 

CHAMA, in natural history, a genus 
of Vermes Testacea. Animal atethys: 
shell bivalve, rather coarse { hinge with 
a callous gibbosity, obli(][uely inserted in 
an oblique hoUow ; antenor slope closed : 
about 25 species, of which we shall no- 
tice only the C. gigas : shell plaited, with 
arched scales: posterior slope gaping, 
with crenulate margins. It .inhabits the 
Indian ocean, and is somettmes so small 
as not to measure an inch in length; 
sometimes far exceeds all other testa- 
ceous productions, having been found of 
the weight of 532 pounds, and the fish or 
inhabitant so large as to furnish 120 men 
with food, and ;rtrong enough to cut 
asunder a cable and lop^ off men's hands ; 
shell lucid, white, sometimes rosy, varied 
with yellow, red, and white: posterior 
aperture ovate, with a tumid crenate cir- 
cumference ; margin toothed ; hinge arm- 
«d with a tooth besides the callus. 

CHAMELEON, in botanv, a genus of 



CHA 

the Syngenesis Se^regata class and or- 
der. Calyx six or eight flowered, imbri- 
cate, many-leaved; calycle one-flowcr- 
ed, many -leaved; floreU tubular, all 
hermaphrodite ; receptacle naked ; seeds 
coverra with a calycle g^wing to them ; 
one species, a native of the South of Ea- 
rope, 

CHAMJEROPS, in botany, dwtrf ptim, 
or palmett9. Essential character : hermi- 
phrodite; calyx three-parted; coidIU 
three petaUed ; stamina six ; pistils three; 
dm pes three, one-seeded: males, dioe* 
cous, as in the hermaphrodite. There 
are three species, of which C humilis, 
dwarf fan palm, never rises with an up- 
right .stem ; tlie foot stalks of the leaves 
rise immediately from the head of the 
root, and are armed on each side with 
strong spines; they are flat on their 
upper aurface, and convex on .their un- 
der side : from between the leaves comes 
out the spadix or club, which susfcuns the 
flowers ; this is covered with a thin spsthe 
or hood, which falls off when the bunch- 
es open and divide. It grows natunily 
in Italy, Sicily, and Spain, ptrticubdy in 
Andalusia, where, in the sandy land, the 
roots spread and propagate so fast, as to 
cover the ground in the same manner as 
fern in England. 

CHAMBERLAIN, an officer charged 
with the management and direction m a 
chamber. 

There are almost as many kinds of 
chamberfauns as chambers, the principal 
of which are as follow : 

dLUfBXRLAiK, Lordj of Great Britain 
the sixth great officer of the crown ; to 
whom belongs livery and lodging in the 
king's court ; and there are certian fees 
due to him from each archbishop or 
bishop, when they perform their homa^ 
to the king : and from all peers at their 
creation, on doing their homage. At the 
coronation of every king, he is to hare 
forty ells of crimson velvet for his own 
robes. This officer, on the coronatioa 
day, is to bring the king his shirt, coi( 
and, wearing clothes; and afler the king 
is dressed, he claims his bed, and all the 
furniture of his chamber, for his fees: he 
also carries, at the coronation, the coif, 
gloves, and linen, to be used by the king 
on that occasion; also the sword and 
scabbard, the gold to be offered by the 
king, and the robes royal and crown : he 
dresses and undresses' the king on that 
day, waits on him before and after din- 
ner, &c. To this officer belongs the care 
of providing all things in the House of 
Lords, in the time of the Parliament : to 
him also belongs the government of the 
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palice of Westminster : he disposes like- 
wise of the sword of state, to be car- 
ried before the king, to what lord he 
pleases. 

The office of Lord Great Chamberlain 
of England is hereditary ; and where a 
person dies siezed in fee of this office, 
leaving two sisters, the office belongs to 
both, and they may ex^ute it by deputy, 
but such deputy must be approved of 
by the king^ and must not be of a degree 
inferior to a knight. To the Lord Cham- 
berlain the keys of Westminster Hall, 
and the Court of Requests, are delivered 
upon all folemn occasions. He goes on 
the right hand of the sword, next the 
king's person. The Gentleman Usher of 
the Black Rod, Teoman Usher, &c. are 
under his authority. 

Cbimbsblaix, Lord of the Household, 
an officer who has the oversight and di- 
rection of all the officers belonging to 
the kin^s chambers, except the precinct 
of the king's bed-chamber. 

He has the oversight of the officers of 
the wardrobe at all his Majesty's houses, 
and of the removing wardrobes, or of 
beds, tents, revels, music, comedians, 
hunting, messengers, &c. retained in the 
king's service. He moreover has the 
oversight and direction of the Serjeants 
at arms, of all physicians, apothecaries, 
surgeons, barbers, tlie king's chaplains, 
&c. and administers the oam to all offi- 
cers above stairs. 

Cbaxbiklaih of London, }Lee\iB the 
oty money, which is laid up in the cham- 
ber of London : he also presides over 
the affairs of masters and apprentices, 
and makes free of the city, &c. His of- 
fice lasts only a year, but the custom • 
usually obtains to re-choose the same 
person, unless charged with any misde- 
meanor in his office. 

CHAMBERS, (Ephraix,) author of 
the dictionary of sciences, called the 
" Cyclopaedia." He was bom at Milton, 
in the county of Westmoreland, where 
he received the common education for 
qualifying a youth for trade and com- 
merce. When he became of a proper 
age, he was put apprentice to Mr. Se- 
nex, the globe-maker, a business which 
is connected with literature, especial- 
ly with ^^eography and astronomy. It 
^ during Mr. Chamber's residence 
viththis skilful artist, that he acquired 
that taste for literature which accompa- 
nied him through life, and directed all 
^ pursuits. It was even at this time 
that he formed the design of his grand 
Work, the Cyclopaedia ; some of the first 
irticles of whictk were written behind 
VOL. in. 



the counter. To have leisure to pursue 
this work, he quitted Mr. Senex, and 
took chambers at Grey's Inn, where he 
chiefly resided during the rest of his 
life. The first edition of the Cyclopaedia, 
which was the result of many years in- 
tense application, appeared in 1728, in 2 
vols, folio. The reputation that Mr. 
Chambers acquired by the execution of 
this -work procured him the honour 
of being elected F. R. S. November 6, 
ir29. In less than ten years time, a 
second edition became necessary ; which 
accordingly was printed, with correc- 
tions and additions, in 1738 : and this was 
followed by a third edition the very next 
year. 

Mr. Chambers's close and unremitting 
attention to his studies at length impair- 
ed his health, and obliged him occasion- 
ally to take a country lodging, but with- 
out much benefit ; he afterwards visited 
the south of Prance, but still with little 
effect ; he therefore returned to tngland, 
where he soon after died, at Islington, 
May 15, 1740, and was buried at Westmin- 
ster Abbey. 

After the author's death, two more 
editions of his Cyclopaedia were publish- 
ed. The proprietors afterwards procured 
a Supplement to be compiled, by Mr. 
Scott and Dr. Hill, but chiefly by the lat- 
ter, which extended to two volumes 
more ; and the whole has since been re- 
duced into one alphabet, in four volumes, 
by Dr. Rees, forming a very valuable 
body of the sciences. 

A new edition of the same work, or 
rather a new worit under the title of the 
" New Cyclopaedia," is now publishing 
by the same learned Editor. This work, 
of which Dr. Reeshas published already 
nine volumes, will probably extend to 
thirty volumes quarto. It will, when com- 
plete, be unquestionably the most com- 
prehensive body of science ever present- 
ed to the world. 

CHAMELEON. See Lacsrta. 

CHAMPION, a person who under- 
takes a combat in the place or quarrel 
of another; and sometimes the word 
is used for him who fights in his own 
cause. 

It appears that champions, in the just 
sense of the word, were persons who 
fought instead of those, that, bv custom, 
were obliged to accept the duel, but had 
a just excuse for dispensing with it, as 
being too old, infirm, or being ecclesias- 
tics, and the like. Such causes as could 
not be decided by the course of common 
law were of^en tried by single combat ; 
and he who had the good fortune to con- 
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quer was always reputed to have justice 
dn his side. Champions, who fought for 
interest only, were held infamous : these 
hired themselves to the nobility, to fight 
for them in case of need, and did homage 
for their pension. 

When two champions were chosen to 
maintain a cause, it was always required 
that there should be a decree of the 
judge to authorize the combat : when the 
judge had pronounced sentence, the ac- 
cused threw a gage or pledge, originally 
« glove or gauntlet, which being taken up 
by the accuser, they were both taken in- 
to safe custody, till the day of battle ap- 
pointed by the judge. 

Before the champions took the iield, 
their heads were shaved to a kind of 
crown or round, which was left at the 
top : then they made an oath, that they 
believed the person who retained them 
to be in the right, &c. They always 
engaged on foot, and with no other 
wcupon than a club and a shield, which 
weapons were blessed in the field by the 
prcst, with a world of ceremonies ; and 
they always made an offering to the 
church, that God might assist them in 
the battle. 

The action hefsn with railing, andgiv. 
ing each other ill language ; and at the 
sound of a trumpet, they went to blows. 
After the number of blows or encoun- 
ters expressed in the cartel, the judg^es 
of the combat threw a rod into tlie air, 
to advertise the chanipions that the com- 
bat was ended. If it Ipted till night, or 
ended with equal advantage on both 
aides, the accused was reputed the vic- 
tor. Tf the conquered champion fought in 
th6 cause of a woman, and it was a capital 
offence, the ^oman was burnt, and the 
champion hanged. If it was the cham- 
pion of a man, and the crime capital, the 
vanquished was immediately disarmed^ 
led out of the field, and hanged, toother 
with the party whose cauae he maintain- 
ed. If the crime was not capital, he not 
only made satisfaction, but had his right 
hand cut off: the accused was close 
confined in prison, till the battle was 
over. 

CHAMPioir of the king, a person whose 
office it is, at the coronations of our kings, 
to ride armed into Westmtnster-hiul, 
while the king is at dinner there, and, bv 
the proclamation of a herald, make chal- 
lenge to this effect, viz. "That if any man 
shall deny the king's title to the crown, 
he is there ready to defend it in single 
combat, &c." Which done, the king 
drinks to him, and sends him a gilt cup, 
with a coveir, full of wine, which the 



champion drinks, and has the cup for hi« 
fee. This office is hereditary. 

CHANCE, in a general sense, a term 
applied to events not necessarily produc- 
ed as the natural effects of any proper 
foreknown cause. We certainly mean no 
more in saying that a tbln^ happened by 
chance, than Uiat its cauae is uncnown to 
us: for chance itself is no natuial agent 
or cause ; it is incapable of producing 
any effect, and is no more than a crea- 
ture of man's own making ; for the things 
done in the corporeal world are realh 
done by the parts of tHe universal matter, 
acting and suffering, according* to the 
laws of motion established by the author 
of nature. 

Chance is also confounded with fatr 
and destiny. 

Chahcss, doctrine of^ in mixfed mathe- 
matics, a aubject of great importance, es- 
pecially as applied to the doctrine of 
life annuities, assurance, &c. in a gveat 
commercial country like this. The 
writers on this branch of science have 
been comparative]}r few. In our own 
language the principal treatises are, a 
large quarto by De Moivre, and a Ten* 
small work by the celebrated' Mr. Tho- 
mas Simpson, in which, however, there 
are some problems never before attempt* 
ed, or, at least, never before communicat- 
ed to the public. In the year 1753, Mr. 
Dodson rendered this subject mo^e acces- 
sible to persons not far advanced in ana- 
lytical studies, by pttblishing^ in lus se- 
cond volume of the * Mathematical Re- 
pository," a number of questions, with 
their several solutions, with an express 
reference to the doctrine of life annui- 
ties. We shall give hts first problem. 

Suppose a round piece of metal, equal- 
ly formed, havine two opposite fiuces, 
one white, the otner black, be thrown 
up, in order to see which of those iaces 
will be uppermost after the metal has 
fallen to the ground, when, if the white 
face appears uppermost, a person is to 
be entitled to SI. it is requir^ to deter- 
mine, before the event, what chance or 
probability that person has of receiving 
the Si, and what sum he may expect 
should be paid to him in consideration d[ 
his resigning his chance to another. 

Solution. Since there is nothing in the 
form of the metal that can incline it to 
shew one face rather than the other, and 
since it must shew one, it will follow, that 
there is an equal chance for the appear- 
ance of either face, or there is one chance 
out of two for the Appearance of the 
white face, and consequently the proba- 
bility of it may be expressed by the fiac- 
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tion -;if, therefore, any other person 

should be willing to purchase his chance, 
be must fiYe for it the half of 5L or 2L 
IQv. This is one of the most simple ca- 
ses: before* however, we proceed, it 
pay be proper to give some definitions 
introductory to the doctrine. 

I>ef. 1 . The probability of an event is 
the ratio of the chance for its happening 
to all the chances for its happening or 
failing: thus, if out of six chances for iti 
happening or failing, there were only two 
chances for its happening, the probabiti- 
t? in favour of such an event would be in 
the ratio of two to six; that is, it would be 
a fourth proportional to 6, 3, and 1, or 1. 
For the same reason, as there are four 
chances for its failing, the probabili^that 
the event will not happen will be m the 
ratio of 4 to 6^ or, in other words^ it will 
be a fourth proportional to 6^ 4^ and 1, 
or |. 0ence, if the fractions expressing ' 
the pHiabiiilies of an event's both hap- 
peniog or failing* be added together, they 
will always be foond equal to unity. For 
let a be the nunber of chances for the 
event's happening, and b the nuoiber of 
chances for its IwUng, the probability in 

the first case being —r-r> and in the se- 
cond case —rr^ their sum will be ss 

rri = 1- Having therefore determin- 

ed the probability of any event's either 
happening or failing, the probability of 
the contivy will always be obtained by 
subtracting the fraction expressing such 
probability from unity. 

Jkf. 2. The expectation of an event 
is the present vahie of any sum or thing, 
which depends either on the happening 
or on the failing of such an event Thus, 
if the receipt of one guinea were to de- 
pend on the throwing of any particular 
face on a die, the expectation of the per- 
^n entitled to receive it would be worth 
^f' 6tf.; for since there are six &ces on a 
^e, and only one of them can be thrown 
to entitle the person to receive his mo- 
^y> the probability that such a face will 
be thrown being ^ (according to Def. 1.) 
it foUows, that the value of his interest 
before the trial is made, or, which is the 
^ame thing, that his expectation is equal 
to one-sixth of a guinea, or 3«. 6d. Were 
bii receiving the money to depend on his 
throwing eiuier of two faces, his expecta- 
tion would be equal to two.sixths of a 
guinea, er 7s, And, in general, supposing 



the present value of the money or thing 
to be received to be A, the probability of 
the event's happening to be denoted by 
a, and of its faihng by b, the expectation 

will be either expressed by—r- ' or by 

—J, according as it depends either on 

the event's happening;, or on its failing. 

Bef 3. Events are independent, when 
the happening of any one of them does 
neither increase nor lessen the probabi- 
lity of the rest. Thus, if a person un- 
dertook with a single die to throw an ace 
at two successive trials, it is obvious 
(however his expectation may be effect- 
ed) that the probability of his throwing 
an ace in the one is neither increased nor 
lessened by the res alt of the other irial. 

Theor, The probability that two subse- 
quent events will both happen, is equal to 
the product of the probabilities of the 
happening of those events considered se- 
parately. 

Suppose the chances for the happening 
and failing of the first event to be denot- 
ed by b, and those for its happening only 
to be denoted by a. Suppose, in like 
manner, the chances for the second 
event's happening and failing to be de- 
noted by dt and those for its happening 
only by c i then will the probabiliiy of the 
happening of each of those events, sepa- 
rately considered, be (according to Def. 

1) — and-;, respectively. Since it is ne- 

cessary that the first event should happen 
before any thing can be determined in 
regard to the second, it is evident that 
the expectation on the latter must be 
lessened in proportion to the improbabi- 
lity of the former. Were it certain that 
the first event would happen, in other 

words, were a =b 6, or - s: 1, the expec- 
tation on the second event would be ^ 



df 



But if a is less than b, and the ex- 



pectation on the second event is restrain, 
ed to the contingency of its having hap- 
pened the first time, that expectation will 
pe so much less than it was on the former 

supposition as - is less than unity. 



Hence we have 1 : - :: - : rz for 
c d bd 



the 



true expectation in this case. 

Cor. By the same method of reasoning 
it will appear, that the proDabiiit> of the 
happening of any number of subsequent 
events is equal to the " product of the 
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probabilities of those events separately 
considered," and therefore, if " always 
denote the probability of its happening, 
and b the probability of iU happening and 

failing, the fraction ^ will express the 

probability of its happening n times suc- 
ce5wvely/and (by Def. 1) the fraction 

will express the probability of its 



A« 



failing n times successively. 

Bern, It should be observed, thst in 
some instances the probability of each 
subsequent event necessarily differs from 
th^^t which preceded it, while in others it 
continues invariably the same through 
any number of trials. In the one case 
the probabilities are expressed, as in the 
theorem, by fractions, whose numerators 
and denominators continually vary ; in 
the other they are expressed, as in the 
corollary, by one and the same inva- 
riable fraction. But this perhaps will 
be better understood by the following 
examples. 

1. Suppose that out of a heap of coun- 
ters, of which one part of them are white 
and the other red, a person were twice 
successively to take out one of ihem, and 
that it were required to determine the 
probability that these should be red coun- 
ters. If the number of the white be 6, 
and the number of the red be four, it is evi- 
dent, from what has already been shown, 
that the probability of taking out a red 
one the first time will be ^ : but the 
probability of taking it out the 2d time 
will be different ; for since one counter 
has been taken out, there are now only 
nine remaining; and since, in order to 
the 2d triaJ, it is necessary that the coun- 
ter taken out should have been a red 
one, the number of those red ones must 
have been reduced to 3. Consequently, 
the chance of drawing out a red coun- 
ter the 2d time will be 3, and the pro- 
bability of drawing it out the first and 

4x3 
2d time will (by this theorem) be • 

_^ 

""15* 

2. Suppose next, that with a single die 
a person undertook to throw an ace 
twico successively : in this case the pro- 
babili^v of throwing it the first does not 
in the loa««t alter his chance of throwing it 
the second time, as the number of faces 
on the die is the same at both trials. The 
probability, therefore, in each will be ex- 
pressed by the same fraction, so t!iat the 
probability, before any trial is made, will. 



by the preceding corollary, be |.X i«= -^y. 
On these conclusions depend all the com- 
putations, however complicated and labo- 
rious, in the doctrine of chances. But this, 
perhaps, will be more clearly exemolifi- 
ed in the two following problems, which 
will serve to explain the principles on 
which every other investigation is found- 
ed on this subject 

Prob. 1. To determine, the probabUity 
that an event happens a given number of 
times, and no more, in a gi^n number of 
trials. 

SoL 1. Let the probabilitjr be required 
of its happening only once in two trials, 
and let the ratio of its happening to that 
of its failing be as a to b. Then, since the 
event can take place onlv by it happen- 
ing the first, and failing the second time, 

a 
the probability of which is ^t^^ X 

'jTi ^ ST*1*' *"' ^^ '^ ^^^""^ ^"^ 

first and happening the second time, the 
b 



probability of which is- 



10x9 



, . ■■ _ ■ , the sum of 

these two fractions, or ■ • will be 

a-^bV 
the probability required. 

2. Let the probability be required of 
its happening only twice in three trials. 
In this case, the event, if it happens^ must 
take place in either of three different 
ways : 1st, by its happening the first two, 
ana failing the third time, the probabili- 
ty of which is ^" ; 2dly, by its 

failing the first, and happening the other 
two times, the probability of which is 

=^^, ; or, 3dly, by its happening the 
first and third, and fuling the second 

time, the probability of which is •==«* , 

a -4- A *• 
The sum of these fractions, therefore, or 

3, will be the required probabili- 



a-f AT 

tv. By the same method of reasoning, 
tne probability of its happening only 
once in three trials, or, which is the 
same thing, of its failing twice in three 

trials, may be found equal to — r— .3. 
a -4- d 

3. Let the probability of the event's 
happening only once in four trials be re- 
quired. In this case it must either hap- 
pen the first and fail in the three suc- 
ceeding trials ; or happen the second and 
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&il in the first, third, and fourth trials ; 
or happen the third, and fail in the first, 
second, and fourth trials ; or happen the 
fourth, and fail in the first, second, and 
third trials. The probability of each of 

these beings .ss=^^ the required proba. 

bilitywillbe=L 4; and for the same rea- 

ion, the probability of its happeninjc three 
times and failing only once in four trials 

wiUbeli^,. 

4. Let the probability be required of 
its happening twice and failing twice in 
four trials : here the event may be deter- 
mined in either of six different ways : 1st, 
by its happening the firs* and second, and 
^ling in the third and fourth trials; 2dly, 
by its happening the first and third, and 
failing the second and fourth trials; 3dly, 
by its happening the first and fourth, and 
Wling the second and third trials; 4thly, 
by its happening the second and third, 
and failing the first and fourth trials; 
^thly, by its happening the second and 
fourth, and failing the first and third 
trials; or, Gthly, hv its happening the 
third and fourth, and fuling the first and 
Kcond trials. Each of these probabili- 
ties being expressed by ^^=,^4, it follows 

that the sum of them, or ^l?' ' 4 ^'W ^^' 

press the probability required. 

By proceeding in the same manner, 
the probability in any other case may be 
determined. But if the number of trials 
be very great, these operations will be- 
come exceedingly complicated, and there- 
fore recourse must be had to a more ge- 
neral method of solution. 

Supposing n to be the whole number of 

trials, and d the number of times in which 

the event is to take place, the probability 

of the event's happening d times succes- 

lively, and failing the remaining ni/ times, 

-,;« u aft . »^ ^ a= «■ • *^"^ 
wul be ^ rf X ? *^ — :n. 

fl + A) o-T? a-f A] 

But as there is the same probability of its 

happening any other d assigned trials aod 

tt»"ng in the rest, it is evident that this 

probability ought to be repeated as often 

>« d things can be combined in n things, 

which, by the known rules of combina- 



tion, are at ^'x ^^ X ^^^^ontinued 
to J terms; the general rule therefore 
will be , -— ' " -n multiplied into n X 



2 ^ Q /N i;— continued to d 

terms. 

£r. Supposing a person with six dice 
undertakes to throw two aces, and no 
more : or, which is the same thing, that 
he undertakes with one. die to throw an 
ace twice, and no more, in six trials ; it is 
required to determine the probability of 
his succeeding, a being in this case =s 1, 
6 = 5, n = 6, and rf = 2, the above expres- 

54 
sions will become ^ ^, multiplied into 

625 X 15 



6 X- 



:- very 



nearly. 



2 46656 

Hence, since there is only one chance for 
his succeeding, while there are four for 
his failing, the odds against him will be 
as four to one. 

Prob. 2. To determine the probability 
that an event happens a given number of 
times in a ^iven number of trials, sup- 
posing, as in the former problem, the 
probability of its happening each time to 
that'of its failing to be in the ratio of a 
tob, 

Sol. It will be observed that this pro- 
blem materially differs from the preced- 
ing, in as much as the event in that pro- 
blem was restrained, so that it should 
happen neither more or less often than a 
given number of times, while in this pro- 
blem the event is determined equally fa- 
vourable by its happening either as often 
or oftener than a given number of times, 
so that in the present case there is no 
further restriction than that it should not 
fall short of that number. 

1. Let the probability be required of an 
event happening once at least in two trials. 
If it happens the first and fails the second 
time, or fails the first and happens the 
second time, or happens both times, the 
event will have equally succeeded. The 

probability in the first case is ^ the 

probability in the second is .=T:-^x,andthe 

probabilityin the third is.==r-i hence the 
a-|-6) 
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2. Let the pH>bd>iBty be required of fj^^ ^^ *" P'*««»5»» ?«"«"». i» 

it« happening ODce in three times. Pro- .==- ;thenwiItthepTob»biIifyofitsh*p- 

vided it hu happened once at least in the o +/( 

first two triida, tne erent will have equally pening the fourth, after having happened 

succeeded, whether it happen orfaiU in ^^^^ .^ ^^ .^^^ preceding, be ^\ 

the third trial, and therefore ^^ win a„dtherefore the whole pn>babili^^ be 

represent the probability in this case. But ?!±^^ -4- ^°^^% « a^-Mfl^^-h6a*K 

it may have failed in the first two and hap- ^ a H-"?)' fl-p^ a4^* "" 

penedin the third trial, the probability of _ ,. . . 

,. By proceeding m the same manner, it may 

which i««=5 ; addlne this to the preced- ^^ "*'^<* *^^ ""« probability of an event's 

o-f^^ __j_ happening twice at least in five triala, will 

ingfractionwehave^'+-^Al°+H^-a .,-^+4aB^.f 6 a' a .4a53 

requbed. In like manner the proba- fhe probability of the event's happening 

bility of its happening once at least in thrice in 4, 5, 6, &c. trials be required, 

r *i -nu ai-^-Sa^b+Sabb , they may, by pursuing the same stepa, be 

fourtnalswllbe— ^=J: + ,,^ ^ a*+4a3 *• a5+5»^M:J^ 

abi a*+6aib+6a*b*'^ab i , a-^bf, a-^6S 

t+Sl^'^ J+Jr ' a^+6aib+lSa^b*-{^20a3bi ^ ^ 

the probability of its happening once at a + Sf 

i*.«fU *■ nu o+A"— *" r^ spectively . Hen ce it foUows. that if the 

least in n times will be ^ ■ — • In k;«^«»:-.i ^ t x \ v • j ^ .■_ 

a55l" binomial a + 61 be raised to nth power. 

othe,^j«fa.,i„cetheevent«aJh.ppen itlTSSe^Yn'^f^r^lube'^r''"'^'" 

once at least, unless it fails every time, the «-i 

probabilityrequired(by Def. l)wUlalways aM-wa"-^ 6+y i.T"' a »-« A* (n+1— d) 

be expressed by the difference between TtW 

unity and == „. that is. the series in the numerator must 

^*r 6> be continued till the index of a becomes 

3. Let the probability be required of an c^***! to d 

fJri';^\^^l^''*'"H*'1f'''^^^^ ^- From this solution it appca» that 

trials In this case it will succeed, if it hap- the series. ff'=«» «wi 

pen8thefir8tandsecond.andfailsthctlurd ^i 

^me, if it happens the first and third, and bn + nb^ia+nrr A»-«a« to rfterms. 

fads the second time, if it happens th« —^ - . i%« ^^'^""^ 

second and third, and fails the first time. «-h^]" 

or if it happens each time successively, will express the probability of the event's 

ThAfi^^fK-. u uv . 3a* 6 not happening so often as d times inn 

The first thiee probabdities are r±^ ^ and triab. 

«-H jgjp. Supposing a person with six dice 

the fourth i»z=^ ; therefore the nmba «ndcrt^es to throw two aces or mote 

j-pj3 , uiereiore me proba- i„ the first trial, what is the probability 

3. « . . of his succeeding ? In this case a, ^, «, 

bdity required will be aa^^^. if the *™^ <^ being respectively eaual to 1, 5, 

a+d' 6» »nd 2, the above expression will be- 

evcnt is to happen twice at least in four '^'""* =* 

times, theprobabilityofitshappcningdur^ 1 + 30+15x25-1-20 X 125-4- 15 X 6S5 

mg the first three times has been already 6« ~"^ 
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12281 
=7^ZT2< Hence the odds agrainst his 

succeedinfif will be as 34375 to 1SS81, or 
nearly as three to one. 

We have already observed, that the 
doctrine of chances is particularijr appli- 
cable to the business of life annuitieB and 
assurance. This depends on the chance 
of life in all its stages, which is found by 
the bills of morUlity in different places. 
These bills exhibit how many persons up- 
on an average out of a certain number 
bom are left at the end of each year» to 
the eitremity of life. From sued tables 
the probability of the continuance of a 
life of any proposed age is known. 

Exan^. To find the probability that 
an individual of a given age will live one 
year. Let A be the number in the tables 
of the given age, B the number left at the 

B 
endoftheyear;then-r is the probability 

that the individual will live one year; and 

A— B 

— 2 — the probability that he will die in 

that time. In Dr. nancy's tables, out of 
586 at the age of 22, 579 arrive at the age 
of 23 ; hence the probability that an indi- 

57^9 
vidual aged 22 will live one year is -rgg, or 

S3 7 1 

^neariy ; "nd-^ or gjnearly is the pro- 
bability that he will die in that time. See 
HOATAUTT, bUh of, &c. 

Those who would enter more at large 
into Uiis subject may be referred to the 
works already mentioned, or to the arti- 
cle Chavcbs in the new Cyclo{>aedia of Dr. 
Rees, a work that will be found in every 
hbraiy of general literature, and in which 
this sobject is treated with great ability. 
Though we shall under the article Gax- 
nre refer again to the doctrine of chances, 
it may not be amiss to mention a deduc 
tion or two, drawn by the writer of the 
article just referred to, as the necessary 
consequences of mathematical reasoning. 
The first is : suppose a lottery consist- 
ing of 25,000 tickets, of which 20 are to 
be prizes of 1000/. and upwards ; a per- 
son, to have an equal chance of one of 
those prizes, must purchase about 870 
tickets, which at 20/. each is equal to 

Again : suppose there are three prizes 
of 20,000/. and three of 10,000/. and a 
person out of 25,000 tickets has purchased 
3000 of them to his own share, in hopes 
of gadning^ one of each of these capital 
prizes ; still the chances agAinst suck an 



expectation will be nearly twelve to one. 
See Gaxiho. 

Crakcs medley^ in law, is the acci- 
dental killing of a man not alto(|^ether 
without the killer's fault, though without 
anjr evil intention ; and is where one is 
doing a lawful act, and a person is killed 
thereby ; for, if the act be unlawful, it is 
felony. The difference betwixt chance- 
medley and manslaughter is this : if a 
person cast a stone, which happens to hit 
one, and he dies ; or if a workman, in 
throwing down rubbish from a house, 
after warning to take care, kill a person, 
it is chance-medley, and misadventure : 
but if a person throws stones on the 
highway, ii^here people usually pass: 
or a workman tnrows down rubbish 
from a house, in cities and towns where 
people are continually passing ; or if a 
man whips his horse in the street, to 
make him gallop, and the horse runs 
over a child and kills it, it is manslaugh- 
ter ; but if another whips the horse, it is 
manslaughter in him, and chance-medley 
in the rider. In chance-medley the of- 
fender forfeits his goods, but has a par- 
don of course. 

CHANCELLOR, an officer supposed 
orinnally to have been a notary or scribe 
under the emperors, and named cancella- 
rius, because he sat behind a lattice, call- 
ed in Latin canceUut^ to avoid being 
crowded by the people. 

CBAifCBLLOR, Jjord Highy of Great Bri- 
tain, or Lord Keeper of the Great Seal, is 
the highest honour of the long robe, be- 
ing made so per tnuBtionem magvi ngiiH. 
per dormnum res^em, and by taking the 
oaths : he is the first person of the realm 
next after the king and princes of the 
blood in all civil affairs ; and is the chief 
administrator of justice next the sove- 
reign, being the jud^e of the court of 
chancery. All other justices are tied to 
the strict rules of law in their iud^ent; 
but the chancellor is invested with the 
king's absolute power to moderate the 
written law, governing his judgment 
purely by the law of nature and con- 
science, and ordering all things according 
to equity and justice. The Lord Chan- 
cellor not only keeps the Kjng*s great 
seal ; but also all patents, commissions, 
warrants, &c. from the King, are, before 
they are signed, perused by him ; he has 
the disposition of all ecclesiastical bene- 
fices in the gift of the crown under 20/. a 
year in the king's books; and he is 
speaker of the House of Lords. To him 
belongs the appointment of all justices 
of the peace throughout the kingdom. 
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He is the genera] (^ftrdian of a]] infanta* 
idiots and lunatics; and has the general 
superintendence of all charitable uses in 
the kingdom. 

CHAircBLLOft of a cathedral, an officer 
that hears lessons and lectures read in the 
church, either by himself or his vicar; to 
correct and set right the reader when he 
reads amiss ; to inspect schools; to hear 
causes: apply the seal; write and dis- 
patch the letters of the chapter; keep 
the books ; take care that there be fre- 
quent preaching^ both in the church and 
out of it ; and assign the office of preach- 
ing to whom he pleases. 

Crah cxLLOR of the duchy hf LancaHer^ 
an officer appointed chiefly to determine 
controversies between the king and his 
tenants of the duchy land, and otherwise 
to direct all the King's affairs belonging 
to that court. 

CHANCSLLon of the Excheqfiery an offi- 
cer who presides in that court, and takes 
care of the interest of the cro*rn. 

He is always in commission with the 
Lord Treasurer, for the letting of crown- 
lands, &c. and has power, with others, to 
compound for forfeitures of lands upon 
penal statutes : he haii also great autho- 
rity in managingthe royal revenues, and 
in matters relating to the first fruits. 

Chanceilor of the order of the garter^ 
and other fmUtary orekrt, is an officer who 
seals the commissions and mandates of 
the^^hapterand assembly of the knights, 
keeps the register of their proceedjngs, 
and delivers acts thereof under the seal 
of their order. 

CuAHCELLOR of ati vnitwrnVy, is he who 
seals the diplomas, or letters of degrees, 
provision, be. given in the university. 
The Chancellor of Oxford is usually one 
of the prime nobility, chosen by the stu- 
dents themselves in convocation. He is 
their chief magistrate ; his 'jffice is du- 
rante vita, to govern the imiversity, pre- 
serve and defend its rights and privileges, 
convoke assemblies, and do jiLstice among 
the members under his jurisdiction Un- 
der the Chancellor is the Vice -Chancellor, 
who is chosen annually, being nominated 
by the Chancellor, and elected by the uni- 
versity in convocation : he is always the 
head of some college, and in holy orders. 
His proper office is, to execute the Chan- 
cellor's power, to govern the university 
according to her statutes, to see that offi- 
cers and students do their duty, that 
courts be duty called, &c. When he 
enters upon his office, he chooses four 
Pro-Vice-Chancellors out of the heads of 
the colleges, to execute his power in his 



absence. The Chancellor of Carobiidge 
is also usually one of the prime n<^iiitj> 
and in most respects the same as thr in 
Oxford, only he does not hold his office 
durante vita, but may be elected erery 
three yeara. Under the chancellor there 
is a Commissary, ^ho holds a court of re- 
cord for all privilegped persons and scho- 
lars under the degree of Master of Arts» 
where all causes are tried and determined 
by the civil and statute law, and'by tbe 
custom of the university. The Vice- 
Chancellor of Cambridge is chosen anna- 
ally by the Senate, out of two persons no- 
minated by the heads of the several col- 
leges and halls. 

CHANCERY, tlie grand court of equi- 
ty and conscience, instituted to moderate 
the rigour of the other courts that 
are bound to the strict letter of the 
law. 

In Chancer)' are two courts; one ordi- 
nary, being a court .of common law; the 
other extraordmary, being a court of equi- 
ty. The ordinary or common law court 
is a court of record. Its jurisdiction is to 
hold plea upon a tcire jadaMy to repeal 
and cancel the King's letters patent, 
when made against law, or upon untrue 
suggestions ; and to hold plea on all per- 
sonal actions, where any officer of this 
court is a party; and oif executions on 
statutes, or of recognizances in nature of 
statutes ; and by several acts of Pariia- 
ment, of divers other offences and causes; 
but this court cannot try a cause by a 
jury, but the record is to'be delivered by 
the' Lord Chancellor into the King's 
Bench, to be tried there, and judgment 
gfiven thei<eon. And when judgment is 
given in this common law part of Chance- 
vy upon demurrer, or the like, a writ of 
error is returnable into the King's Bench; 
but this hath not been practised for many 
years. From this court also proceed all 
original writs, commissions or charitable 
uses, bankrupts, sewers, idiots, lunatics, 
and the like : and for tliese ends this 
court is always open. 

The extraordinary court is a court of 
equity, and proceeds by the rules of equi- 
ty and good conscience. This equity con- 
sists in abating the rigour of the common 
law, and ^ving a remedy in cases where 
no provision, or not sufficient provision, 
had been made by the ordinary couise of 
law. The jurisdiction of this court is of 
vast extent Almost all causes of weight 
and moment, first or last, have their deter- 
mination here. In this court relief is gi^ea 
in the case of infants, married women, and 
others not capable of acting for them- 
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tetfes. All frauds, for which there is no 
remedy at law, are coKniz.tb1e here ; as 
also til breaches of trust, and unreasona- 
bie or uncoDscionablc engagements. It 
viil corapei icen to perform their agree- 
ments; will remoire mortgageors and obli- 
pjis i^nst peiudtjes and forfeiture, on 
payment of principal, interest, sLnd costs ; 
wiil rectify mistakes in conveyances ; will 
grant injunctions to stay waste ; and re- 
strain- the proceedings of inferior courts, 
that they exceed not their authoaity and 
jurisdiction. This court will not retain a 
suit for any thing under 10^ value ; ex- 
ec pt in cases of cDarity,| nor for lands un- 
dt v 40t. per annum. 

CUAKCRE, a venereal ulcer. 8e Svb- 
eiBT. 

CHANGES, in arithmetic, the varia- 
tions or permutations of any number of 
things, with regard to their position. 
Older, &C. The method of finding out 
the number of changes, is by a continual 
multiplication of all the terms in a series 
of arithmetical progressionals, whose 
first term, and common difference, is 
unity, or 1 ; and last term the. num- 
ber of things proposed to be varied, vix. 
lX2x3x4x5xax 7,aic.aswili 
appear from what folVows : 

i. If the things proposed to be va- 
ried are only two, they admit of a dou- 
ble position, as tp order of place, and no 
mote. 



Thus, 



{m- 



1X2. 



2. And if three things are proposed to 
b< varied, they may be changed atx seve- 
ral ways, as to their order of phces, and 
no more. 
For, beginning witli 1, there ^ 1 . 2 .'3 

will be ., 5 1.3.2 

N elt, beginning with 2, there ^2.1.3 

will be.. 52.3. 1 

Again, beginning with 3, it > 3 . 1 . 2 

wiU be 53 . 2 . 1 

Which, in all, make 6, or 3 times 2 ; viz. 
1X?X3=»6. 

3- Suppose 4 things were supposed to 
be varied, then they admit of 24 several 
<^i>>ngea, as to their order of different 
places. 

1.2 
For,beginnninc^tlie order 
with 1, it win be 



1.2 



11.3 
a. 3 



4 

1.4.2 
1.4.3 



Hete are six different 
changes ^ 

And for the same reason there will be 
6 different changea when 2 begins the 
«>nler, and as many when 3 and 4 begin 
Ute order; which, in all, is 24 bs4 X 2 

voLm. 



X 3 X 4. And by this method of pro- 
ceeding it may be made evident, that 5 
things admit of 120 aeveral variations or 
changes, and 6 things of 720. 

Thus, if it be required, in how many 
different ways seven persons may b^ 
placed at table, the answer is 1 x 2 < 3 
X4x5x6x7«i5040. ThefoUow- 
ing table will shew the several v'ariaaons 
and changes of any number of things up 
to 12. 







Tbe difleientTa- 


Tlie num- 


Hovthevaria. 


ciatioi» eaeb of 


ber afthinn 
lobe Tariea. 


tioni are pro- 
daeed. 


theDropowd 
noaiben can a^ 
mitoC 


.1 


1 X 1 


«1 


2 


1 X 2 


= 2 


0. ...... 


2X3 


= 6 


4 


6X 4 


=«24 


5. 


24 X 5 


«120 


6 


120 X 6 


«720 


7 


720 X 7 


SI 5040 


8...... 


5040 X 8 


=1=40320 


9 


40320 X 9 


— 362880 


10 


362880 X 10 


8 3628800 


11 


3628800 X 11 


— 39916800 


12. — 


39916800 X 12 


« 479001600 



They may thus be continued on to any 
assigned number. Suppose to 24^ the num. 
ber of letters in the alphabet, which will 
admit of 620448401733239439360000 ae- 
veral variations. 

Since on 12 belb there would be, by 
the table, 479001600 changes: suppose 
10 changes to be rung in a minute, that is 
10 X 12, or 120 strokes in a minute, it 
would even then require upwards of 90 
years to ring over all the changes on the 
12 bells. 

CaANOBB of quantiUeif in algebra, the 
same with what is otherwise culed com- 
bination. See CoAiaATios. 

(JHANNEL, in hydrography, the deep- 
est part of a river, harbour, strait, &c. 
which is most convenient for the track of 
shipping, also an aim of the sea runninp^ 
between an island and the main or conti- 
nent,! as the British Channel. 

CHAOS, in natural history, a genus of 
insects, belonging to the order l^oophyta. 
Hie nody has no covering ; np joints s no 
ezterhal oigans of sensation. There are 
five species, most obtained by fusion of 
different vegetables in water, and seen 
only by the aid of the microscope. 

CHAPLAIN, an ecclesiastic, who offi- 
ciates in a chapel. The Kin^ of Great 
Britain hath fort^-eight chaplains in ordi- 
nary, usually eminent doctors in dirinity* 
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who wait four each months preach id the 
chapel, read the service to the family, 
and to the Kin^^ in hit private oratory, 
and say grace in the absence of the 
clerk of the closet. Besides, there are 
twenty four chaplains .at Whitehall, fel- 
lows of Oxford or Cambridge, who 
preach in their turns, and are allowed 
thirty pounds per annum each. Accord- 
ing to a statute of Henry \~III. tlie per- 
sons vested with a power of retaining 
chaplains, together with the number 
each is allowed to qualify, is as follows : 
mn archbishop, eight ; a duke or bisliop, 
six ; marquis or earl, five ; viscount, four ; 
baron, knight of the garter, or lord chan- 
cellor, three; a duchess^ marchioness, 
countess, baroness, the treasurer and 
comptroller of the king's house, clerk of 
the closet, the king's secretary, dean of 
the chapel, almoner and master of the 
tolls, each of them two ; chief justice of 
the King's Bench, and warden of tlie 
Cinque Ports, each one. All these chap- 
lains mav purchase a license or dispensa- 
tion» and take two benefices with cure of 
souls. A chaplain must be retained by 
letters testimonial under hand and seal ; 
for it is not sufficient that he serve as 
chaplain in the family. 

CHAPLET, in architecture, a small or- 
nament, carved into round beads, pearls, 
olivei^ and pater-nosters, as is frequently 
done in baguettes. 

CHAPPE, in heraldry, the dividing 
an escutcheon by lines drawn from the 
centre of the upper edge to the angles 
below into three parts, the sections on 
the sides being of a different metal or co- 
lour from the rest. 

CHAPTER, in ecclesiastical policy, a 
society or community of ecclesiastics be- 
longing to a cathedral or collegiate church. 

It was in the eighth century that the 
body of canons began to be called a 
ch apter. The chapter of the canons of a 
cathedral were a standing council to the 
bishop, and, during the vacancy of the 
see, had the jurisdiction of the diocese. 
In the earlier ages, the bishop was head 
of the chapter: afterwards abbots and 
other dignitaries, as deans, provosts, 
treasurers, &c. were preferred to this 
distinction. The deans and chapters had 
the privUege of choosing the bishqps in 
England, but Hemy Vin. eot this power 
Tested in the crown ; and as the same 
prince expelled the' monks from the 
cathedrals, and placed secular canons in 
their room, those he thus regulated were 
called deans and chapters of the new 
foundation ; sucb are, Canterbury, Win- 
cheiter, Ely, Cariiale, &c. 



CHA 

CHARA, in boUny, a genus of fbe 
Monoecia Monandria class and order. 
Natural order ' of Inundalz. Naivlei, 
Jussieu. Essential character: male ca- 
lyx and corolla none; anther before the 
germ, underneath. Female, calyx four- 
leaved; corolla none; stigmas five-clet't; 
seed one. There are tour species, of 
which C. tomentosa, brittle chars, or 
stone wort, is always flesh-coloured when 
alive, and when dry it becomes ash-co- 
loured ; stem twisted, brittle, and gritty 
in the mouth, like coralline; low knd 
creeping in marshes where there is little 
water. In summer, this plant abounds in 
oblong berries, growing yellow when 
ripe, having small black seeds in them. 
It is an annual, flowering from June to 
October. 

CHARACTER, in a general sense, de- 
notes any mark whatever, serving to 
represent either things or ideas; mus, 
letters are characters, types, or marks of 
certain sounds ; words, of ideas, &c. 

Characters are of infiiiite advantage in 
almost all sciences, for conveying in the 
most concise and expressive manner an 
author's meaning; however, such a mul- 
tiplicity of them, as we find used by dif- 
ferent nations, must be allowed to be a 
very considerable obstacle to the im- 
provement of knowledge: several au- 
thors have therefore attempted to esta- 
blish characters that should be univer- 
sal, and which each nation might read in 
their own language; and, consequently, 
which should be real, not nominai or ar- 
bitraiy, but expressive of things them- 
selves ; thus, the universal character for 
a horse would be read by an Englishman 
hove^ by a Frenchman cheval^ by the La- 
tfns egrtmt, by the Greeks, f «■«-•$, &c. 

The first who mad^ any attempts for 
an universal character in Europe were. 
Bishop Wilkins and Dalgarme : Mr. Leib- 
nitz also turned his thoughts that way ; 
and Mr. Lodwic, in the Philosophical 
Transactions, ^ves a plan of an universal 
character, which was to contain an'enu- 
'mention of all such single sounds as are 
used in any language. The advantages 
he proposed to derive from this character 
were, that people would be enabled to 
pronounce truly and readily any lan- 
guage that should be pronounced in their 
heanng; and lastly, that this character 
would serve as a standard to perpe- 
tuate the sounds of every language what- 
soever. 

CHA&ACTxa is also used, in several of 
the arts, for a symbol, contrived for 
the more concise and immediate ton- 
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reyaace of the knowledge of things. 
We shidl here subjoin the principal of 
them. 

Chabac^sbs u§ed in Jlgdfra and ^rith- 



a^6,e,d9 &c. the first letters of the al- 
phaibety are the characters of given quan- 
tities ; and z, jf, X, &c. the last letters, are 
the character^ of quantities sought See 
the article Axobbba. 

fM, n, r, «, r, &c. are characters of inde- 
terminate exponents both of ratios and of 
powers : thus, x"*, y", f, &c. denote un- 
determined powers of different kinds; 
"■ >^* n y» r z, different multiples or sub- 
multiples of the quantities x,i/, z, accord- 
ing^ ^aMfn^r^ are either whole numbers 
or fractions* 

-4- is the sign of the real existence of 
the quantity it stands before, and is call- 
ed an affirmative or positive sign. It is 
also the mark of addition, and is tiead 
plus, or more ; thus a 4* ^, or 3 -f- 5, im- 
plies a is added to b, or 3 added to 5. 

— before a single quantity is the sign 
of nepiCion or negative existence, shew- 
ing the qoantitv to which it is prefixed to 
be less than nothing. But between quan- 
tities, it is the sign of subtraction, and is 
read minus, or less; thus, a — ^, orS — 4> 
implies b subtracted from a, or 8 i^ter 4 
has been subtracted. 

= is the sign of equality, though Des 
Cartes and some others use this mark X; 
thus, a=i b signifies that a is equal to b, 
Wolfius and some others use the mark as 
for the indentity of ratios. 

X is the sign of multiplication; shewing 
that the quantities on each side the same 
are to be multiplied by one another, as 
A X ^ is to be read a multiplied into b ; 
4x8, the product of 4 multiplied into 
8. Wolfius and others make the sign- of 
multiplication a dot between the two 
fiictors ; thus, 5 . 4 signifies the product 
afS and 4. In algebra the sign is com- 
monly omitted, and the two quantities 
put together ; thus b d expresses the pro- 
duct of b and d. When one or botn of 
the factors are compounded of several 
letters, they are distinguished by a line 
diawn over them; thus, the factum of a 
+ a — « into d^ is wrote dXa^^-b — c.) 
Leibnitz, Wolfius, and others, distin- 
guuh the compound factors by including 
them in a parenthesis ; thus (a + b^-c J.) 

-f- is the ngn of division ; thus, a^^b 
denotes the quaMity a to be divided by 
*• In algebra the quotient is often ex- 

pitised like a fraction 4 thns,-? denotes 



the quotient of a divided by b. Wolfius 
makes the sign of division two dots ; thus^ 
12 : 4 denotes the quotient of 12 divided 
by 4 as 3. If either the divisor or divi- 
dend, or both, be composed of several 
letters, for example, a-^-b-^c, instead 
of writing the quotient like a fraction, 
a -i- d 
— • — » Wolfius includes tlie compound 

quantities in a parenthesis ; thus, (a + b} 
:c. 

(^ is the character of involution : 4tt is 
the character of evolution. 

^ or C" are signs of majority ; thus a 
"Z b expresses that a is greater than 6. 

Z or ra are signs of minority ; and 
when we would denote that a is less than 
*, we write a ^ 6, or c ^b, 

oo is the character of similitude used 
by iVolfiua, Leibnitz, and others: it is 
used in other authors for the difference 
between two quantities, while it is un- 
known which is the greater of the two. 

:: is the mark of geometrical propor- 
tion disjunct, and is usually placed be- 
tween two pair of equal ratios, as 3 : 6 
:: 4 : 8, shews that 3 is to 6 as 4 is to 8. 

-rf the mark of geometrical proportion 
continued, implies the ratio to be still 
carried on witnout interruption, as, 2, 4^ 
8, 16, 32, 64 "H* are in the same uninter- 
rupted proportion. 

y/ is the character of radicality, and 
shews, according to the index of the 
power that is set over it, or after it, that 
the square, cube, or other root, is ex- 
tracted, or to be extracted ; tlius^ ^ 16» 
or ^» 16, or y/ (2) 16> is the square 
root of 16, ^ 25, the cube root of 25, 
&c. This character sometimes affects 
several quantities, distinguishe d by a line 
drawn over -them ; thus ^ b^^d de- 
dotes the sum of the square roots of b 
and d. When any term or terms of an 
equation are wlinting, they are generally 
supplied by one or more asterisms; thus, 
in the equation 

vanishing is marked with an asterism, as 

CsAaACTsas used in astronomy. 
Characters of the pUnets. 
Ij Saturn O Bu^ C Moon 
^ Jupiter 9 Venus Earth 
{ Mars g Mercury. 
Of the signs. 
<f Aries St Leo / Sagittarius 
i Taurus iijj Virgo yj Capricomu^ 
n Gemini afii Libra ;:::r Aquarius 
25 Cancer nt Scorpio X Pieces. 
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Of the aspect. 
6 or S. Conjunction^ Trine 
98. Semisextile Bq. Bi<}uintile 

4c Sextile Vc. Quincunx 

Q. Quintile ^ Opposition 

D Quurtile Q Dragon's head 

Td. Tredccite O Dragon's tail. 

Of time. 
A. M. ante meridiem^ before the sun comes 

upon the meridian. 
O. or N. noon. 

P. yL,poMt meridiem, when the sun is past 
tae meridian. 

CHAKACTKESy used in the arithmetic of 
infinites. 

. the character of an infinitesimal or 
fluxion; thusx, y, &c. express the flux- 
ions or differentials of the variable ob and 
yj and two, three, or more dots denote 
second, third, or higher fluxions. M. 
Leibnitz, instead of a dot, prefixes the 
letter d to the yariable quantity, in order 
to avoid the confusion of dots in the dif- 
ferencing of differentials. See Calculus 
DimBxirriAus. 

CtfAXACTXBs in Medicine and Phar- 
macy. 
Qi recipe 
^ aa, or ana, of each 

alike 

or a 



lb a pound 

pint 
^ an ounce 

fa drachm 
a scruple 
gr. grains 
P. a pugil 

P. JE. equal quanti- 
ties 
8. A. according to 
art 



q. s. a sufficient 

quantity 
(^ or It, half of any 

thing 
cong. congius, a 

gallon 
coch. cochleare, a 

spoonful 
M. manipulus, a 

handful 
q. pi. as much as 

you please 
P.P.pulvispatrum, 

the Jesuit's bark. 



U or b, character of a flat note : this is 
the contrary to the other above, that is, 
a semitone lower. 

Iq character of a natural note : when in 
a line or series of artifldal notes, maiked 
at the beginning \y or J<f, the natural note 
happens to l?e required, it is denoted by 
this character. 

^character of the treble cliflT. 
jpjcharacterof the mean cFiff. 
3: bass cliff. 

2, or a, or .J, characters of common 
duple time : signifying the ilieasure of 
two crotchets to be equal to two notes, of 
which four make « semibreve. 

C (b dl characters that tUstinguish the 
movements of common time, the first im- 
plying slow, the second quick, and the 
third very quick. 

^,|,|,|,^s,, characters of rimpfe 
triple time, the measure of which is 
equal to three semibreves, or to three 
minims. . 

4, or A, or ^y, characters of mixed 
triple time, where the measure is equal to 
six crotchets or six quavers. 

J, or |, or ^^» or .», or |, characters of 
compound triple time. 

5-», y, U, or y,or y, characters 
of that species of triple time called the 
measure of twelve times. 

CsARAcTERS of tlic rcsts or pauses of 
time. 




Cba^actbxs used in music, and of mu- 
sTcal notes, with their proportions, are as 
follow : 



Mmm 



r« 



tj 



I character of > « pminim ^ 

t] a large 3 (•crotchet i 

□ along 4 P quaver. J 

□ a breve 2 i semiquaver.. ^^ 

O a semibreve 1 f demisemiquaver^ 

^character of a sharp note : this cha- 
tacter, at the beginning of a line or space, 
denotes that all the notes in that line are 
to be taken a semitone higher than in the 
natural series ; and the same affects all 
the octaves above or below, though not 
marked : but when prefixed to any parti- 
cular note, it shows that note alone to be 
taken a semitone higher than it wo^ld be 
without such character. 



n 

Characters, numeral, used to express 
numbers, are either letters or figures. 
The Arabic character, called also the 
common one, because it i% used almost 
throughout Europe in all sorts of calcu- 
lations, consists of these ten digits, 1, 2, 
8,4,5,6,7,8,9,0. 

The Roman numeral characters con- 
sist of seven majuscule letters of the 
Roman alphabet, viz. I, V, X, L, C, D, M. 
The I denotes one, V fi^e, X ten, L 
fifty, C a hundred, D five hundred, and 
M. a thousand. 
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The I repeated twice makes t«ro, U ; 
thrice, three, III ; four is expressed thus, 
IV. as I before V or X takes aaunit from 
the number expressed by these letters. 
To ezpi«s8 six, an I is added to a V, VI ; 
for scTen, two, VII ; and for eight, three, 
VUl ; nine is expressed by an I before X, 
thus, IX. 

The same remark may be made of the 
X belbre L or C, except that the di- 
minution is by tens ; thus XL denotes 
forty, XC ninety, and LX sixty. The 
C before D or M diminishes each by a 
hundred. 

The number five hundred is sometimes 
expressed by an I before a C iuTert- 
ed, thus lo ; and instead of If, which 
sigrnifies a thousand, an I is sometimes 
used between two C*s the one direct, 
and th<^ other inverted, thus CIq. The 
addition of C and 3 before or after, raises 
Cloby tens, thus CCIqq expresses ten 
thousand, CCCI003 a hundred thou- 
sand. The Romans also expressed any 
number of thousands -by a line drawn 
over any numeral less than a thousand ; 
thus, "V denotes five thousand, LX sixty 
thou sand ; so likewise M is one million, 
MM is two millions, &c. 

Xhe Greeks had three ways of express- 
ing^ numbers: first, every letter, according 
to its place in the alphabet, denoted a 
number, from «, one, to «i, twenty-four. 
2. The alphabet was divided into eight 
units, « one, ^ two, y three, &c. into 
eight tens, # ten,» twenty, a thirty, &c. 
and eight hundreds,^ one hundred, 0-two 
hundred, r three hundred, &c. 3. i stood 
for one, n (vtiji) five, A (hxa) ten, „ 
(jc4e7of> a hundred, x (p^tXtct) a thousand, 
M (^AMf«) ten thousand ; and when the 
letter n inclosed any of these except i, 
it showed the inclosed letter to be five 
times its value ; as f^ | fifty, |u| five bun. 

dred, IX| five thousand, |M| fifty thou- 
sand. 

The Hebrew numerals consisted of 
their alphabet divided into nine units ; 
thus, M one, 3 two, &c. : nyie tens ; thus, 
«teiC 3 twenty, &c.; nine hundreds; thus, 
p one hundred, n two hundred, &c, : and 
•>five hundred, a six hundred, ) seven 
handred, n eight hundred, j^nine hundred. 
They expressed thousands by the word 
BiSltf with the other numerals prefixed to 
lignify the number of thousands : thus, 
D^Sk. two thousand, t3")SKa» three 
tKouiand. 



CRAR4CTSBS upoH tomb-stoues. 

S. V. Siste viator, ». e. Stop traveller. 

M. S. Memoriae sacrum, t. 0. Sacred to 
the memory. 

CHAaACTxtt,inlaw, if a person apply 
to another for the character of a third 
person, and a good character as to his 
solvency be (^iven, yet if, inconsequence 
of this opinion, the partv asking the 
question suflTer loss through the person's 
insolvency, no action lies against him 
who gave the character, if it were fairly 
given. But if a man assert what he knows 
to be false, and thereby draws his neigh- 
boar into a loss, it is actionable. But if 
the party giving credit also knew that the 
party credited was in bad circumstances, 
an action will not lie. 

Characters, in botany, the descrip- 
tion of the genera of plants, so termed by 
Linnaeus; hence the generic character o^ 
any plant, and the definition of the ge- 
nus, are synonymous terms. The term 
character is not extended by that author 
to the species of plants, because he never 
gives tne complete description of any 
species ; but only enumerates those cha- 
racters or circumstances in which it dif. 
fers from all the other species of the 
same genus. This observation sufficient- 
ly illustrates the different methods which 
are observed in the Genera and Species 
Plantarum. In the former work, all the 
parts of the flower and fruit from which 
the characters of the genera are derived 
are accurately and completely described; 
in the latter, such strikmc^ circumstances 
only of the stem, leaves, buds, roots, &c. 
are mentioned, as sufficiently distinguish 
the species in question from every other 
of that genus to which it belongs. 

^ In genera], characters, or characteris- 
tical marks, according to the idea of 
systematic writers, are certain external 
signs, obvious in the appearance of na- 
tural botlies, by*means of which they 
are distinguished from one another. 
These signs being col]ected,and express, 
ed by proper words, lay the founoation 
at once for definition,distribution, and de- 
nomination, the three grand parts of prac- 
tical botany. The characteristic maril of 
each genus is to be fixed froo the fi- 
gure, situation, connection, number, and 
proportion of all the parts. Any part 
of a body, considered either in itself or 
with relation to others, is found to pos- 
sess all the properties just enumerated. 
Characters, tlierefore, may be drawn 
from all the parts, to define the diflerence 
of bodies; thus the leaf, stem, flower, 
and its parts, in plants ; the foot, wing, 
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fin, in animals ; all differ in their figure, 
situation, number, and proportion, and 
exhibit characters proper for distinction. 
Experience shows that one part, or pro- 
pe-ty of a part, variei'more than anoUier; 
in constituting a method, therefore,those 
parts and properties are to be selected 
which vaiy least. Thus the parts of 
flowers in vegfetables, the feet^fins, beaks, 
in animals, are more fixed, with respect to 
the above mentioned properties. Again, 
the figure and number or these parts are 
more apt to vary than theiijsituation, con- 
nection, and proportion ; the characters, 
therefore, are, it possible, to be taken 
from these last 

Art^dal character, — The artificial cha- 
racter, otherwise called accidental, and, 
by Linnxus, factitious, is drawn indiscri- 
minately from difierent parts of the plants 
and admits of fewer or more characteris- 
tical marks than are absolutely necessary 
for distinguishing the classes, ^nera, 
and species. Linnxus, who particularly 
applies all the characters just enumerated 
to the distribution of the genera, estab- . 
lishes for a criterion of the artificial cha- 
racter, that it can never distinguish the 
genera in a natural order; being calcu- 
lated merely for discriminating such as 
arrange themselves under the same arti. 
ficial order. To the head of artificial 
characters IS referred, by Linnxus, the 
description of the genera, in the methods 
of Toumefort, Ray, Rivinus, Boerhaave, 
and most of the other systematic bo- 
tanists. The classical characters only, 
in the sexual method, are deemed ar- 
tificial : the generical, as exhausting the ' 
description of the parts of fructification, 
its author considers as true natural cha- 
racters. 

Linnxus's idea of an artificial charac- 
ter is well expressed by Ray, when he 
says, that no more characteristical marks 
of the genera are to bg colJected, than 
are fouitd absolutely necessary for deter- 
mining the genus with certainty and pre- 
cision. 

EgwnHiU character. — The essential 
character discriminates one plant from 
another by means of a single mark, so 
BtAing and particular, as to distin- 
guish the plant in which it is found 
from every other at first sight. It serves, 
says Linnxus, to distinguish such genera 
as arrange themselves under the same na- 
tural order. The essential character of 
the classes and genera, by the consent 
of all the modem systematic botanists, 
ought to be drawn from one of tlie seven 
parts of fructification ; that of the species 



from any of the other parts, as the stem, 
leaf, root, buds, &c. 

JSTaturdl character.-^Thia character in*- 
cludes the two former, and collects all the 
possible marks of plants. It is usefiil, 
says Linnxus, in every method ; Ujrs the 
foundation of the systems ; remains un- 
changed, although new genera be d^y 
discovered ; and is capable of emendation 
by the detection of- new species akme, 
which afford an opportunity of exclntHng 
such characteristical marks as are totally 
superfluous. He adds, that the Genera 
Plantarum first introduced these charac- 
ters into the science. 

CHARADRtUS, or iheflover, in natu- 
ral histoiy, a genus of birds of the or- 
der -Grallx. Generic character: bill 
straight, and in general about the length 
of the head ; nostrils linear ; three toes, 
and all placed forward. There are twen- 
ty-six species, of which the most interest- 
ing are the following. 

C. pluvialii^ or the golden plover. This 
species inhabits Great Britain daring the 
whole of the year, frequenting panicular- 
ly the Grampian Hills and the mountains 
of the Hebrides. Their leneth is about ten 
inches and a half. They make a shrill noise 
like that of a whistle, by the imitation of 
which they are easily decoyed within 
reach of the gun. 

C. himantopus, or long legged plover, 
is occasionally to be found in England, 
though now but rarely. It is common in 
Bgypt, where its food consists of flies. It 
is mostcharacteristicallydesignatecUas the 
length of its legfs is most extraordinary. 

C. hiaticula, or ringed plover, arrives 
in England in the spring, and leaves it 
in autumn. During the summer these 
birds fre(|uent the coast. They run with 
great rapidity, and often for a considera- 
ble time mingle short flights and rapid 
runnings, till at length they a%*oid the dan- 
ger pursuing them, by retreating to some 
cleft ©r hole, orflying off completely. It 
is observed to use various stratagems to 
attract attention from its young. The fe- 
male builds no nest, and lays her eggs 
upon the ground. 

C. morinellus, or the dotterel. This 
species abounds in various parts of Eng- 
land, particularly in Cambridgeshire. 
They are migratory, and appear often in 
flocks of eight or ten. They are suppos- 
ed to breed in the mountains of Cumber- 
land, as they }appear there in May, and 
are not seen there after the breeding 
seasbn. In June they become extremely 
flit in Lincolnshire and Derbyshire, and 
are highly esteemed for their flavour and 
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delicicy. They abound in Sweden, Russia, 
and Siberia, and from their extraordinary 
stupidity hll an easy prey to the clumsi- 
est stratagem of the fowler. See Phite 
IV.Aves,fig.4and5. 

CHARCOAL, is wood burnt through, 
and suddenly extinguished by being co- 
rered with fresh earth. It is perhaps 
one of the most durable substances with 
which we are acquainted, not being de- 
composed either by the air or the water. 
It is of great use in many processes where 
a strong heat is required : it is an antisep- 
tic ; but very dangerous as fuel in confin- 
ed places. In chemistiy, the terms car- 
bon and charcoal were Jong confounded, 
and supposed to mean the same thing; 
but the experiments by Morveau and 
others have pointed out the precise dis-* 
tinction. See Cakbok. 

When charcoal is prepared in the usual 
way, by exposing wood in close vessels to 
a red heat, it always contains a portion of 
hydrogen . For if a quantity of this char- 
coal be exposed to a strong heat in a re- 
tort of porcelain, iron, or coated glass, a 
great quantity of gas is obtained. I'he gas 
which comes over first is a mixture of car- 
bonic acid and heavjr inflammable .gas ; 
but the proportion bf carbonic acid di- 
minishes, and at last it ceases to come, 
over at aU ; yet the inflammable gas con- 
tinues as copious as ever. The evolution 
of these gases was long ascribed by che- 
mists to the water which charcoal usually 
contains, and which it is known to absorb 
from the atmosphere with considerable 
avidity. If that were the case, the pro- 
portion of inflammable gas ought to dimi- 
nish At the same rate with the carbonic 
acid; the hydrof^n of the one being 
equally derived from the decomposition 
of water with the oxygen of the other. But 
as the evolution of inflammable gas conti- 
nues after that of carbonic acid has ceased, 
it is scarcely possible to deny, that the hy- 
drogen whicn thus escapes constituted a 
component part of the charcoal. 

If, therefore, we consider the experi- 
ments of If orveau on the combustion of 
the diamond asdeci8ive,we must conclude 
that common charcoal is comppsed of 
three ingredients, namely, carbon, by- 
droffeo, ahd oxygen. It is of course a 
triple compound. 

When common chaicoal is exposed for 
an hour, in a close crucible, to the strong- 
est heat of a forge, it ceases to emit gas; 
and no temperature is sufficient to expel 
gasfrom charcoal thus treated. Desormes 
and Clement have endeavoured to demon- 
strate, that by this treatment common 



charcoal is deprived of the whole of its 
hydrogen. The sanie chtf mists tried the 
combustion of charcoal obtained from a 
variety of otlier substances exposed to 
the heat of a forge, as pitcoal, animal sub- 
stances, and various vegetable substan- 
ces, and found the products exactly the 
same. Hence they conclude that char- 
coal is in all cases the same, provided it 
be exposed to a heat strong enough ; and 
they conclude too, that by tliis strong heat 
the whole hydrogen of common charcoal 
is expelled. 

These lacts enable us to conclude, that 
there are two species of charcoal, name- 
Kr, common and prepared charcoal. The 
first contains three ingredienu, carbon, 
hydrogen, and oxygen ; the second is de- 
prived of a portion of its hydrogen and 
oxygen. It confists chiefly of carbon and 
oxygen united; but it still retains a small 
portion of hydrogen, and is not, there- 
fore, strictly speaking, a pure oxyde of 
carbon, though it approaches very nearly 
to such an oxide. 

CHARGE, in gimnery, the quantity of 
gunpowder and ball wherewith a gun is 
loaded for execution. The rule for.charg- 
ing large pieces in war are, that the piece 
be first cleaned or scoured witbinside: 
that the proper qOantity of powder be 
next driven in and rammed down ; care 
however being taken, that the powder 
in ramming be not bruised, because that 
weakens its effect : that a little quantity 
of paper, hay, lint, or the like, be ram« 
med over it, and that the ball or shot be 
intruded. If the ball be red-hot, a tarn- 

Sion or trencher of gp:een wood, is to be 
riven in before it. The weight of tlie 
powder necessary for a charge is com- 
monly in a subduple proportion to that of 
the ball. 

Chaboe, in heraldry, is applied to the 
figures represented on the escutcheon, by 
wnich the bearers are distinguished from 
one another; and it is to be observed, that 
too many charges are not so honourable 
as fewer. 

CHARGED, in heraldry, a shield cfu*- 
ryinr some impress or figure, is said tQ 
be cnaiged therewith ; so also when one 
bearing, or charge, has another figure 
added upon it, it is properly said to be 
charged. , 

CHART, or hydr9gTaphical map, in na- 
vigation, is a representation, in piano, of 
a part, or of the whole, of the water. oH 
the surface of the globe, and the adjacent 
coast There are various kinds of charts, 
as Globular, Plane, Mercator's, &c. 

Cbabt, globular, is a projection, so call- 
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ed from the conforaiitjr it bean to the 
j;.c,! '• itself. This projection ww pro- 
post* d by ."^-enex, in which the meridiana 
are inclined, the parallels equidistant and 
curvilinear, and the rhomb-lines real spi- 
rals, as on the surface of the globe. Prom 
this last property, it is evident it can be 
of very little use in navigation; as a map, 
however, it has its advantages. 

Construction of Charts. 

1. Ofthetlanechartu^^ThenumhtT of 
degrees of latitude which the chart is in- 
tended to contain, and the extent from 
east to west being fixed upon, a line is 
to be drawn near the side or end of a 
sheet of paper, in length equal to the 
whole length of the chart from north to 
«outh ; and this line is tq be divided into 
degrees, and numbered accordingly. 
From each end of this line perpendicu* 
lars are to be drawn, and made equal to 
the intended extent of the chart from east 
to west, and tlieir extremities are to be 
joined by a straight line. If the chart is to 
commence at or near the equator, and to 
extend only afe<p degrees of latitude, the 
divisions of the parallels majr be equal to 
those of the meridian ; but it the chart be- 
gins at any considerable distance from the 
equator, it will conduce to accuracy, to 
make the length of each degree of the pa- 
rallel equal to the co-sine of the mean la- 
titude, the radius being 60 minutes ; or 
the extreme parallels may be divided ac- 
cording to the above proportion, and in 
that case it will become a reduced chart. 
Meridians and parallels are there to be 
drawn at convenient distances. 

A scale is now to be made of stiff paper 
•r pasteboard, equal in lengfth to the ex- 
tent of the chart from east to west, and 
divided and numbered accordingly. By 
.this scale, the positions of those places 
contained within the limits of the chart 
are very easily laid down, by placing the 
divided edge of the scale over the latitude 
«f the given place ; and under the given 
longitude, a mark being made will repre- 
sent the position of Uie place on tlie chart. 

A compass is to be inserted in any con- 
venient place of the chart, an arrow shew- 
ing the direction of the flood tide or cur- 
rent. The times of high water at full and 
change are to be marked in their proper 
places, expressed in Roman characters; 
sounding and quality of the ground at bot- 
tom, the leading marks to avoid dangersy 
kc. 

II. Q/'aJf<>rra/or'«cAarf.— AMercator's 
•hart, for any given portion of the surfkce 



of the globe, is constructed as follows: 
the limit of the proposed chart is first to 
be determined ; that is, the number ot de- 
grees of Utitude and longitude which it is 
to contain, and the degree of latitude and 
longitude of its oommencement. Find the 
meridional parts answering to each degree 
of latitude, within the intended limits of 
the chart, and take the difference between 
each, and that corresponding to the least 
degreeof latitude in the chart; and reduce 
these differences 'to degnees by dividing 
by 60. 

A parallel, representing that of the least 
latitude, is to be drawn ; upon which the 
number of de^es in the proposed differ- 
ence of longitude, from a scale of equal 
parts, is to be laid off, and divided into de- 
grees» and smaller portions of^ if conve- 
nient, and numbered at each fifth or 
tenth degree. From each end of this pa- 
rallel a perpendicular is to be drawn, and 
made equal to the diflerence of the meri- 
dional parts of the extreme latitudes taken 
from tlie divided parallel ; and the ends 
of these meridians are to be joined by a 
Btraiglit line, which will represent the 
other extreme parallel, and which is to 
be divided and numbered in the same 
manner as the firsf drawn parallel ; the 
meridians are then to be divided into de- 
grees, and numbered at eveiy fifth or 
tenth degree. Take the meridional dif- 
ference of latitude between the begin- 
ning of the chart, and the nest fiflh or 
tenth degree of latitude from the divided 
parallel, and lay it off from the first paral- 
lel on each of the scale meridiansy and join 
these points by a straightline. In like man- 
ner the meridional difference of latitude, 
answering to each successive interval oif 
fi ve or ten degrees, is to be taken Irtim the 
first drawn parallel and lud off, and the 
corresponding parallels are to be drawn ' 
and numbered accordingly, and the inter- ' 
mediate spaces are to be su bdivided. If the ' 
chart is upon a large scale, the meridional I 
difference of latitude answeringtoeachde- I 
gree is to b e laid off from the least parallel . I 

If the chart is intended to be upon a 
laiger scale, equi -multiples of the inter- 
yals ar^ to be taken, such as will answer 
to the proposed extent of the chart. A 
slip of strong psper is to be divided, and 
numbered in the same manner as the lint 
drawn panllel. Now each place within 
the limits of the chart is to be hid down, 
by placinjp the slip of paper so, Uiat its ex- 
treme points of division may be at the lati- 
tude ot the given place on each aieridian { 
then, under the longitude of the place, a 
mark is to be inade^ which will represent 
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the position of that place. In like manner 
aU the places on the coast are to be laid 
down and connected by observations 
made on the coast : or if no sketch had 
been previously made, the contour of the 
coast is to be drawn agreeabte to the best 
charts. Meridians and parallels are to be 
drawn through every fifth or tenth degree 
of ktitude and longitude, and extended 
to the coast. 

A compass is to be inserted in some 
convenient part of the chart, and the 
points extended to the land: an anchor 
is to be drawn where there is ffood an- 
cborin? ground, and in places where it is 
safe only to stop a tide, an anchor without 
a stock is to be laid down. The soundings, 
the qaality of the ground, the times of 
high water at full and change, &c. are 
to be marked in their proper places. 

Charts, manner of unng'. — The princi- 
pal use of a chart is, to find (he course 
and distance between any two places 
within its limits, and to lay down the 
place of a ship on it, so that the position 
of the ship with respect to the intended 
port, the adjacent land, islands, &c. may 
be readily perceived. 

Tojlnd the UuUude of a place on the chart, 

£ufe.— Take the nearest distance be- 
tween the given phice and the nearest 
]>arallel of latitude, which being applied 
the same way on the divided meridian, 
from the point of intersection of the pa- 
rallel and meridian, will give the latitude 
of the proposed place. 

£rcm^.— Required the latitude of 
Port Louis, in the isle of France. The 
least distance between Port Louis and the 
nearest parallel, being laid the same way 
on the meridian, from the extremity of 
that parallel, will reach to 20° 8^ S., the 
latitude required. 

To find the course and duiance between Pwo 
given places on the chart. 

Bide, — ^Lay the edge of a scale over the 
given places, and take the ' nearest dis- 
tance between the centre of any of the 
compasses on the chart and the edge of 
the scale; move this extent along, so as 
one point of the compass may touch the 
edge of the scale, and the straight line 
joining the points may be perpendicular 
thereto ; then will the other point shew 
the course; and the interval between the 
pbces being applied to the scale will 
?ive the required distance. 

Example. — Requ'.red the course and 
rfiitance from Cape St. Andre to Cape 

VOL. Ill, 



St. Sebastian, both in the island of Mada- 
gascar. The edge of a scale being laid 
over the two places, then, by moving 
the compass as directed, the course will 
be found to be N. E. i £., and the in- 
terval between them will measure 105 
leagues. 

The couroe and dittanee sailed from a hnovm 
place being £rrven, to Jlhd the ship* t place 
on the Chart, 

JHule.'^LMy the edge of a scale over the 
place sailed from, parallel to the given 
course; then take the given distance 
from the scale on the chart, and lay it olf 
from the given place by the edge of 
the scale, and it will give the point on 
the chart representing the place on the 
•hip. 

Example. — The correct course of a ship 
from Cape St Maria, on the north side 
the entrance of the river La Plata, was 
N. £. by B.and the disUnce238 leagues. 
Required the place of the ship on the 
chart. The edge of thf scale being laid 
over Cape St. Maria, in a N. £. by £. di- 
rection, and the distance 238 leagues, 
laid ofi'from Cape St. Maria by the edge 
of the scale, will give the place of the 
ship, which will be found to be in the la- 
titude 28« 15^ S. 

To find (he longitude ^ a place on the 
Chart. 

Ride. — Take the least distance between 
the given place and the nearest meridian, 
which being laid off on tlie equator, oP 
divided pai^lel, from the point of inter- 
section of the parallel and meridian, will 
give its longitude. 

Example. — Required the longitude of 
Funchal in the island of Madeira. The 
least distance being taken between Funr 
chal and the nearest meridian,and laid off 
from the intersection of that meridian 
with the divided parallel, will give 17° & 
W., the longitude required. 

To find the distance between two given places 
on the Chart, 

1. When the given places are undef 
the same meridian. 

Bule. — Find the latitude bf each ; then 
the difierence or sum of their latitudes, 
according as they are on the same, or on 
opposite sides of the equator, will be the 
distance required. 

^ample." Required the distance be- 
tween the nearest extremities of the is- 
lands of Grenada and Guadaloupe. 



CHA 



CHA 



Latitude of southermott ex- 
tremity of Guadaloupc IS^ S^ N. 

Latitude of northennost ex- 
tremity of Grenada - - 12® U' N. 

Distance 3°38'«218M. 



2. When the .pivcn places are under 
the same paralleL 

J2«/e.— If that parallel is the equator, 
the difference, or sum of their longitudes 
IB the distance between them. If not, 
take half the interval between the given 
places, lay it off on the meridian on each 
side of the gfiven parallel, and the inter- 
cepted degrees will be the distance be- 
tween the places. If the given parallel is 
near the north or south extremity of the 
chart, the following method may be used. 
Take an extent of a few degrees from 
that part of the meridian where the g^ven 
parallel is the middle of the extent; 
then the number of extents, and parts 
of an extent, contained between the 
given places, being multiplied by the 
length of an extent, will give the required 
distance. 

Exampk.^Rcqmrcd the distance be- 
tween Cape Canton and Funchal, both 
lying nearly in the same parallel. By 
proceeding as directed above, the dis- 
tance will be found to be 6® U\ or 404 
railes. 

3. When the given places differ both 
in latitude and longitude. 

Bu/e. — ^Find the difference of latitude 
between the given places, and take it 
from the equator or graduated parallel ; 
then lay the edge of a scale over the 
given places, and move or slide one point 
of the compass along the edge of the 
scale, until the other point just touches a 
parallel. Now, the distance between 
the place where the point of the compass 
rested, and the pomt of intersection of 
the edge of the scale and parallel being 
applied to the equator, or divided paral- 
lel, will give the distance between the 
places in degrees and parts of a degree ; 
which, multiplied by 60, will give the dis- 
tance in miles. 

Example. — Required the distance be- 
tween Cape Ftnisterre and Porto Santo. 

Take the difference of latitude be- 
tween the given places, trfr. 9* 54', from 
the graduated parallel, and move one 
point of the compass along the edge of 
the scale, laid previously over t^ese 
places, until the other point just touches 
a parallel : now the interval between the 



place where the point of the coinpis? 
rested, and the point of intersection oi 
the scale, and parallel, being applied to 
the divided parallel, will measure IV* 24', 
or 684 miles. 

CUARTA, magnOi an ancient instra- 
ment, containing several privileges and 
liberties granted to the church and state 
by.Edward the Confessor, together with 
others relating to the feudal laws of Wil- 
liam the Conqueror, granted by Heniy I. 
all confirmed by the succeeding princes. 
See Maoita Chamta. 

OHARTBR, in law, a written instiv- 
ment or evidence of things meted be- 
tween one person and another. 

CHARTEii-^arly, is a contract under 
hand and seal, executed by the freighter 
and the roaster or owner of the ship, con- 
taining the terms upon which the ship is 
hired to freight ; the masters and owners 
usually bind themselves, the shin, tackle, 
and furniture, that the goods nreighted 
shall be delivered (dangers of the sea ex- 
cepted) well conditioned, at the place of 
the discharge ; and they also covenant to 
provide mariners, tackle, &c. and to 
equip the ship complete and adequate to 
the voyag^e. The freighter stipulates to 

T»ay the consideration money for the 
reigbt i and pertalties are annexed to en- 
force the reciprocal covenants. A char- 
ter-party is the same in the civil law as an 
indenture at common law :. and is distin- 
guished from a bill of lading, inasmuch ss 
the former adjusts the term of the freight, 
and the latter ascertains the contents of 
the cargo. 

CBAKTans of communihf, were certain 
f^vileges, first obtained by violence or 
purchase, and afterwards freely bestowed 
by emperoTS, kings, and barons ; where- 
by the inhabitants of towns and cities 
were enfranchised, all marks of servitude 
abolished, and these cities, Ike. werr 
formed into corporations and bodies po- 
litic, to be governed by a council and ma- 
gistrates of their own nomination. The 
first person who conferred these privi- 
leges was Lewis the Gross in Prance, 
about the be'g^nning of the twelfUi cen- 
tury ; and his example was soon very ge- 
nerally followed. These charters con- 
vey a very striking representation of the 
wretched condition of cities previous to 
the institution of communities, when they 
were subject to the judges appointed br 
the superior lords, of whom they belo, 
and had scarcely any other law but their 
wiU. 

Chabtu ofthefore9t, is that wherein 
the laws of the forest are comprised and 
established. In the time of King Johm 
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amd that of his son, Henry HI. Uie ri- 
gours of the feudal tenures and the for- 
est laws were so warmly maintained, that 
they oqcasioned many ihsurrections of 
the barons or principal feudatories, 
which al last produced this effect, that 
first Kinf^ John, and afterwards his son, 
coq^nted to the two famous charters of 
Eng^Hsh liberties, Magna Carta, and Car- 
ta de Foretta. The latter, in particular, 
was- well calculated to redress numy 
grievances and encroachments of the 
crown, in the execution of forest law. This 
chai*ter, as well as the other, was estab- 
lished, confirmed, and settled, in the 
reig^ of Edward I. 

CwLAWTEMgiifvemmefUt of the BritUh colo- 
niie*, are in the nature of civil corpora- 
tionsy with the power of making by-laws 
for their own interior regulation, not con- 
trary to the laws of England ^ and with 
such rights and authorities as are special- 
ly given them in their several charters of 
i Dcorporation. The form of government 
is borrowed from that of England. They 
have a governor named by Uie King, (or 
in some proprietary colorties by the pro- 
prietor,) who is his representative or de- 
puty. They have courts of justice of 
their own, from whose decision an affpeal 
(as some say, in the nature of-a reference 
by way of arbitration) lies to the King in 
council in England. Their general As- 
semblies, which are their House (tf Com- 
mons, toother with their Council of 
State, being their Upper House, with the 
concurrence of the Kinff, or hisrepresenv 
tative the Governor, make laws suited to 
their own emergencies. But it is parti- 
cularly declare^ by stat. 74md 8 William 
111. c. 23. that all laws, by-laws, usages, 
snd customs, which shall be in prance 
in any of the plantations, repugnant to 
any law made, or tobe made, in the kinp^- 
dom of Great Britain, relatiys to the said 
plantations, shall be utterly void and of 
none effect. 

Chbat, in law, is one who defrauds, 
or endeavours to defraud another of his 
known right, by means of some artful 
device, contrar}' to the plain rules of com- 
mon honestv. By the 30 Geo. Il.-all per- 
sr>ns,who, knowingly or designedly, by 
false pretence or pretences, shall obtain 
from any person, money, goods, wares, 
or merchandises, with intent to cheat or 
defraud any person of the same,, or shall 
knowingly tenderer deliverany letter or 
vriting, with or without a name sub- 
scribed thereto, or signed with a fictitious 
nsme, threatening to accuse any person 
«>f s crime punishable by law with death. 



transpartation, pillory, or other infamous 
punishment, with (intent to extort from 
him any money, or otheV goods, shall be 
deemed offenders against law and the 
public peace ; and the court, before whom 
any such offender shall be tried, shall, on 
conviction, order him to be fined and im- 

f)risoned, or be put in the pillory, or pub- 
idy whipped, or to be transported for se- 
ven vears. 

CHECK, or Check roll, a roll or book, 
wherein is contaiaed the names of such 
persons as are attendants and in pay to 
the King, or other great personages, as 
their household servants. 

CHECKS, or drafu on bankert^ are in- 
struments, by means of which a creditor 
mav assign to a third person, not origi- 
nally party to the contract, the legal as 
well as equitable interest in a debt raised 
by it, so as to vest in such an assignee a 
right of action against the original debtor. 
These instruments are uniformly made 
payable to bearer, which constitutes a 
characteristic difference between them 
and bills of exchange ; and the legislature 
has considered them in a more favo<*rable 
point of vipw,by exempting thcmfrom the 
stamp-duties. They are 'equally nego- 
tiable with bills. When given in pay- 
ment, they are considered as cash ; and, 
it is said, may be declared upon as a hill 
of exchange ; and the moment this re- 
semblance begins, thev are governed by 
the same principles of law as hills of ex- 
change. ' Checks payable on demand, or 
when no time of payment is expressed, 
are payable on presentment, without any 
indulgence or days of grace ; but the pre- 
sentment should be made within a rea- 
sonable time after the receipt, otherwise 
the party upon whom the check is drawn 
will not be responsible, and the person 
from whom the holder received it will be 
discharged. Therefore, where circum- 
stances will allow of it, it is advisable for 
the holder of a check to present it on the 
same day it is received. 

CHECKY, in heraldry, is when the 
shield, or a part thereof, as a bordure, 
&c. is chequered, or divided into che- 
qiiers or squares, in the manner of a 
chess-board. 

CHEEK, in anatomy, that part of the 
face situated below the eyes, on each side. 
See An4TO!«t. 

CuRsas, among mechanics, are almost 
all those pieces of their machines and in- 
struments that are double, and perfectly 
alike ; as the cheeks of a mortar, which 
are made of strong wooden planks, of 
a semicircular form, bound with thick 
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platesofiron, and fixed to the bed with 
four bolts ; these cheeks rise on each side 
t1i« mortar, and serve to keep it at what 
elevation is given it : the cheeks of a 
printing-press are its two principal' pieces 
placed pcrpendioular and parallel to each 
other, and serving to sustain the three 
sommers, &c. 

Crekks, in ship-building, two pieces 
of timber, fitted on each side of the mast, 
at the top, serving to streng^en the mast 
there, and having holes in them, called 
hounds, through which the ties run to 
hoist the yards. 

CHE BSE is made from the curd formed 
by mixing rennet with milk, the quality 
of the eheese depending on that of the 
milk used on the occasion. Various pro- 
cesses are recommended, but to detail 
them would be a voluminous task ; we 
shall, however, state, in as few words as 
the subject will admit, bow cheese is 
usually made. The milk being previ- 
ously warmed, la turned, by the mixture 
of rennet, into an apparency solid mass. 
This being cut across with a brass knife, 
(for iron is supposed by many to give a 
bad flavour,) occasions the curd to sepa- 
rate from the whey : the latter is given 
to pigs, or is sold as a beverage, while 
the former is put into a press made for 
the purpose, and all the whey is com- 
pletely separated, falling through holes 
in the bottom of the press ; while the 
curd is kept in by a coarse kind of cloth 
made principally for that purpose. The 
curd must be repeatedly cut into minute 
squares, and be as often subjected to the 
press. When mixed for the last time, 
salt is added : and if any colour is to be 
given, a small quantity of annatto, or 
other colouring matter, is put in ; though 
this is sometimes done in the early stages 
of the manufacture. Many put in sage- 
leaves, or mix plain and various-coloured 
curds together, according to fancy ; the 
goodness of the cheese will, however, al- 
ways depend on the richness of the milk. 
When the eheese has been kept a proper 
time in the mould and will bear handling, 
it is taken out, and put on a shelf; care- 
fully turning it every day, so that it may 
be dried alike ; it is next rubbed with 
green nettles, &c. and by some with salt, 
under the opinion that these help to ripen 
it. Every county has some favourite re- 
cipe for the operation, and all alike claim 
the palm of pre-eminence : we may, per- 
haps, be correct in saying, that in each 
there are both excellent and execrable 
cheeses made. Cheshire, Gloucester, 
M iltshire, and Stilton, seem to be the 



most approved, while, on the other hand, 
that maae in Suffolk, being usually from 
skimmed or flitted milk, and, conse- 
quently, deprived of all the butyroiis 
part, is considered proverbially poor. 

As an article of diet, cheese cannot, on 
the whole, be accounted nourishing: that 
which is old, crumbling, and rich, is^.*- 
suredly a powerful aid to dtgrestion, and 
has been given with great success in cases 
where children have ate incautiously of 
crude fniits ; but such aa is dry, and of 
a sour taste, may be justly ranked among 
the minor poisons. The rennet which is 
used for turning the milk is nothing more 
than the stomach of a youn^ calf, or of a 
pig, in which the gastric juices are pre- 
served, by means of a handful or two of 
salt. A vcrv small quantity of this pre- 
paration will suffice to manr gallons of 
milk ; and as the rennet bag, as it is 
called, may be emptied, it may be once 
or twice replenished, though the liquor 
will not be so strong. Some diy the 
rennet-bag, after having been thus useil, 
and throw a piece in to turn the milk. 
See Milk. 

CHEIRANTHUS, in botany, a genus 
of the Tctradynamia Siliquosa class and 
order. Naturalorder of Siliquosx Crud- 
formes. Essential character : germ with 
a glandulous tooth let on each side ; calyx 
closed, with two leaflets, gfibbotis at the 
base ; seeds flat. There are twenty-two 
species, of which C. cheiri, common aaO- 
flower, is about a foot high, with a woody 
stem ; on walls it is seldom more than 
eight inches, with very toug^ roots and 
firm atalka; the leaves short and sharp- 
pointed ; the flowers are well known, 
being one of those which have been culti- 
vated for their fragrancy time immemo- 
rial in our gardens. C. incanus, stock 
gilliflower, is nearly the same height, 
shrubby, with spear-shaped leaves, which 
are frequently waved on their edges, and 
turn downward at the extremity; the 
side branches are each terminated by a 
loose 8pik« of flowers, each havinir a 
woolly calyx, and four larg^ roundish pc- 
tals, indented at the end. Theiy usually 
appear in May and June. The flowers of 
this sort vary in their colour ; some arc 
pale, and others of a deep red ; the latter 
are gene rally most estee ined. If the seed 
be well chosen, frequently three parts in 
four of the plants will be doubled. C. an- 
nuus, annual stock gilliflower, or ten- 
week stock, is two feet high, with a 
round, smooth, stalk, dividing into many 
branches at top. The flowers are pro- 
duced in loose spikes at the ends of the 
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branches^ land are placed alternately ; the 
caljx is large, erect, and slightly cut into 
sereral acute parts at the top ; the petals 
afe large and heart-ahaped. Of this sort 
there are, the red, purple, white, and 
striped ; which are g^eat ornaments in 
the borders of the flower gai*den in au- 
tumn. 
' CHEL1DONIUM, in botany, a genus 
of the polyandria Monogynia class and 
order. Natural order of Khoeadex. Es- 
sential character: corolla four-petalled ; 
calyx two4eaved ; silique one-celled, li- 
near. There ar^ five species, of which 
C. roajus, common or great celandine, is 
from a foot to eighteen inches in height ; 
cylindric, and a little hairy. The juice 
of the whole plant is sanron-coloured. 
It approaches to the class Tetradynamia 
in the cruciform shape of the corolla, and 
its silique, which, however, differs essen- 
tially in being one-celled. It is common 
in hedges, shady places, and uncnltivated 
groumis, flowering from May to July. 
This species is naturalized in the United 
States, and its yellow proper juice is es- 
teemed by the vulgar as enicacious* in 
curing warts. 

CHEL.ONE, in botany, a genus of the 
Didynamia Angiospermia class and or- 
der. Natural order of Personatae. Big- 
noniar, Jussieu. Essential character : ca- 
lyx five-parted ; rudiment of a fifth fila- 
ment between the upper stamens , cap- 
sule tw^o-celled. There are five species, 
of which two, viz. C glabra, white che- 
lone, and C. obliqua, or rose-coloured 
snake head, grow naturally in moat parts 
of North America. These species are 
about two feet high, with two leaves at 
each joint, standing opposite, without' 
foot stalks. The flowers grow in a close 
spike at the end of the stalk, and have 
but one petal, which is tubular, and nar- 
row at the bottom, something like the 
fox-glove flower. 

CHELSEA hoafn'tal, a noble- edifice, 
which was built by Charles U. on his re- 
storation, and afterwards improved by 
his successor James II. Non-commis- 
sioned officers and private men, who 
have been wounded or maimed in the 
service, are entitled to the benefit of this 
hospital. There are in and out -pension- 
ers belonging to the establishment, and 
the provisions of it extend to the militia 
under the following restrictions: Ser- 
jeants who have served fifteen years, 
and corporals or drummers who have 
served twenty, may be recommended to 
the bounty. Sergeants on the establish- 
ment may likewise receive that allow- 
ance, with their pay in the militia. But 



Serjeants, who have been appointed sub- 
sequent to the passing of the 26th of 
George III. are not entitled to it under 
twenty years' service. 

CHEMISTHY. All the changes that 
take place in bodies, — whether by the 
operation of powers not under the di- 
rection of man, which are called natural 
phenomena ; or of the same powers, mo- 
dified in their direction by the exercise 
of our voluntary exertions, which con- 
stitute the processes of art, — are effected 
by motion. When the boclies from their 
size and distance from each other can be 
separately distinguished by our senses, 
the effects are referred to the division of 
philosophical science called mechanics : 
but when the minuteness of the bodies 
themselves, and of the spaces to which 
the individual actions are confined, are 
such that We cannot view and contem- 
plate them separately, but are under the 
necessity of inferring the nature and 
causes of their motions from general re- 
sults or phenomena, the changes are re- 
ferrableto chemistry. 

Chemistry, therefore, as a science, 
teaches us to estimate and account for the 
changes produced in bodies by motions 
of tlieir parts, which are too minute to 
affect the senses individually : as an art, 
its practice consists in placing or apply, 
ing bodies, with regard to each other, in 
such situations as are adapted to produce 
those changes. 

In our investigation of the results of 
chemistry, we find ourselves, from the 
regular connection of the facts, enabled 
to fbrtel what will happen to certain bo- 
dies in certain circumstances; and the 
rules by which, from experience, we are 
capable of doing so, are called laws of 
nature, if they relate to bodies in gene- 
ral; but when they relate to particular 
descriptions of bodies, we form our ex- 
pressions so as to refer the effects to the 
bodies themselves, under the name of 
qualities or properties. The discovery 
of these laws and properties must, in the 
first instances, be effected from the ob- 
servation of nattiral events, and after- 
wards by instituting experiments for the 
express purpose of manifesting them. In 
these experiments we may either sepa- 
rate compounded bo<lies into their sim- 
pier parts, which is called analysis ; or wc 
may unite simple parts so as to form a 
compound body, which is called syn- 
thesis. And our reasonings conccming 
these facts will have a correspondent de- 
nomination. When we describe and ex- 
plain the process of analysis, by which 
general results are deduced by separat- 
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wg efTects from each otker, the opera- 
tion of the mind is distin^ished by the 
same name ; but when, from the general 
results, we show in what manner particu- 
lar events are produced by combining 
bodies together, the method is distin- 
guished by the term synthesis. 

The synthetical method of teaching is 
undoubtedly the most luminous and 
clear, where the first principles or simple 
elements of our knowledge are knowA 
or admitted, as is the case in geometry. 
But in chemistiy this method ot teaching 
cannot, from our imperfect knowledge 
of the facts, be generally adopted, with- 
out admitting the simplicity of a variety 
of substances, concerning which there is 
just reason to doubt. 

It is tiue, indeed, that such admissions 
are generally made with a previous notice 
or reservation of this uncertairfty.' i^ut 
by the constant use of the suppostrd facts, 
along with others which are better estab- 
lished, the mind becomes h<ibituated to 
mill hypothe»is with facts ; and th^ ima- 
ginary beauty of connected sc'cnce must 
from time to time be destroyed by the ap- 
pearance of new truihs. The revolutions 
of chemical science have amply shown 
this; and the numerous iuiperfcct'ons 
which still remain, have left considerable 
latitude for the arrangement of materials 
in a system of chemistry. If the theory 
were in its commencement, a treatioe on 
chemistry would be little more than a 
collection of receipts for processes; and 
even in the present state of the science, 
different authors of credit and respecta- 
bility greatly differ in the di6p«sal of 
their subjects. Operative chemistiy 
usually precedes the theoiy in the ear- 
lier works. Some writers treat of com- 
pound bodies, and deduce their princi- 
ples or component parts in the way of 
analysis: while others be^n with the 
habitudes or powers by ^hich the seve- 
ral changes are eflfected. But it must be 
confessed, nowithstanding the magni- 
tude of the discoveries which have been 
really made, and the elevated preten- 
sions of a few theorists, that the practical 
science is still in its infancy. Every one 
of the phenomena is sufficiently corapli- 
cated as to be rcferrible to various topies 
of consideration; and to which of these 
in a general way our attention shall be 
first directed, is in many cases a Ynatter of 
JndifTcrence. It appears to us that the 
advantages of treating the subjects in a 
popular way, by first attending to the 
general properties and habitudes of bo- 
dies, and the methods of operating upon 



them, and from thence proceeding t« 
the different classes of bodies, are such 
as entitle this method to a preference 
before other arrangements, which afToTd 
a greater appearance of synthetiod or- 
der 

When we have simplified our notions 
of the causes of change which happen to 
bodies under the distinction or diFisiaa 
of chemistry, we must resolve them into 
two, namely, heat and attraction. Daily 
experience shows us that bodies may be 
more or less heated, and also that they 
adhere to each other. We are in truth 
unable to proceed farther in our abstrac- 
tions. The causes of those well known 
effects have not yet been develoved by 
the manifestation of any more simple 
facts upon which they may depend. We 
can only observe the laws, according ts 
which ttiese powers have been found to 
act, and make our classification of the 
phenomena ; and as it is of some utility, 
m directing our future researches, to 
make conjectures by analogy, it may slso 
be permitted to speculate upon the 
onuses of tliese primary eflfecta, prov^ided 
it be done with caution, and without that 
bigotjy, which even in systems of pbilo- 
sophy has so frequently estabhahed the 
results of error. 

Besides Hie effects of heat and attrac- 
tion, we fin:) that bodies are changed and 
modified by light, electricity, galvanism, 
and magnetism ; the three last of wjiich 
are accompanied by attraction, or repul- 
sion. But as these are much less gene- 
rally applicable in operative chemistiy 
than the powers fii-st mentioned, and as 
it seems likely that future discovenes 
may lead to some intimate relation, or 
perhaps show the identity of the cause 
of heat, light, anri the other affections of 
matter, which have here engaged our at- 
tertion. it is unnecessary to enlarge upon 
thejie in the present article. 

The word attract iok denotes the unex- 
plained tendency which bodies have to 
move 10 each other. We observe it act- 
ing at a distance in the fall of bodies on 
the surface of the earth, and in the mo- 
tions of the heavenly bodies, as well as in 
such as are affected by electricity, gal- 
vanism, sr magnetism ; and in the cohe- 
sion which gives solidity, or, more pro- 
perly, rigidity, to bodies, as well as. in 
those effects wherein the parts of differ- 
ent bodies luiite to form new compounds, 
we deduce its effects from motions or ac- 
tions, which cannot be separately distin- 
guished. And these differences, though 
thev cannot be shown to arise from one 
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and the same power, or from energies 
originally dissimilair» require, at least for 
the purposes of language, to be treated 
apart from each other. Chemistry seems 
to have little to do with the perceptible 
attractions: it is principally confined 
to the state of bodies, as it relates to 
the cohesion and the combination of their 
parts. 

Heat, or rather temperature, is a well 
known modification of bodiea, by which 
they produce a peculiar sensation, dis- 
tinguished by the same word. Its laws 
have been very successfiiUy investigated 
by our contemporaries; for which see Ca- 
loaiG, HsAT, and CoxBrsnoir. The ope- 
rative chemist considers it as the means 
of converting solid bodies into dense 
fluids, and dense fluids into elastic fluids, 
called gas or vapour, while compound bo- 
dies may have their parts separated from 
each other by this treatment. 

When bodies of different kinds are 
brought into contact, they produce veiy 
little of the change caDed chemical, 
while they continue in the solid state. 
Mechanical trituration will forward their 
mutual action, bv multiplying the sur- 
faces of contact ; but still the masses con- 
tinue too large to be moved amongst 
each other by the pfeculiar attractions 
they may be capable of exerting. It has 
been considered as an axiom in chemis- 
try, that bodies do not act on each other, 
unless one or both be in the fluid state ; 
and though this is not strictly and uni- 
versally true, yet it is requinte for almost 
every operation of chemistry, that this 
comutioD, either of dense or of elastic 
fluidity, should obtain. The facility witii 
which the parts of fluids move amongst 
each other is, no doubt, the principal 
cause of this increased effect. 

The practical part of chemistry may be 
therefore said to consist almost entirely 
in separating or changing the order of 
the parts of bodies by heat, or of placing 
bodies in such situations with regard to 
each other, as that, with the assistance 
of heat, if needful to produce fluidity ; 
changes or separations of the same kind 
may take place among their parts. The 
actions of electricity, galvanism, and 
light, will probably be soon combined 
among the losing resources of chemis- 
try. 

No change could take place by this or 
any other treatment, if the attractions of 
the parts of bodies to each other were all 
plHectly the same. It is manifest from 
the facts, that the attractions between 
some bodies is stronger than between 
othen, and from thb remarkable variety 



in the habitudes of bodies, the attractions 
of chemistry have been called elective 
attractions. 

A distinction has been made between 
those processes in which water is present, 
and those in which the requisite fluidity 
is produced bv strong heat. The first me- 
thod is called the humid way, and the 
other the dry way. 

The practice of chemistry requires, in 
most cases of solid bodies, previous to 
the application of heat, or of one body 
to another, for the exercise of the attrac- 
tions, that aome mechaniciJ means should 
be taken to divide their parts from each 
other. These are, 1, chopping or cut- 
ting ; 2, rasping, filing, or shaving ; 3, 
pulverizing or grinding ; 4, granulation, 
as when shot is formed by pouring lead 
into water, or a powder of the metal is ob- 
tained by shaking it in a box, in the fus- 
ed state, till it congeals ; 5, elutriation, 
or washing, to separate the finer or light- 
er parts of bodies from the coarser or 
larger, as when earthy matters are wash- 
ed from the heavier metallic ones, or 
when a fine powder, such as that of 
pounded emery, is suspended by agita- 
tion in water, which is decanted off, and 
then set to subside, while the coarser par- 
ticles, which setUe immediately, are lef^ 
behind ; 6, hammering, or forging, as in 
tjie making of tin foil, or leaf gold, or in the 
extension of other metals, whether hot 
or cold ; 7, laminating, as when the metals 
are passed between steel rollers, or 
when wax is poured upon a ^ooden cy- 
linder, turned round in cold water; and, 
8, wire drawing, as when the metals are 
drawn through a hole in a plate to make 
wire, or forced through an engine, 
such as that employed for glazier's lead, 
8cc. 

Bodies are distinguished, with regard 
to heat, into fixed, volatile, and refrac- 
tory. The first can scarcely, if at all, be 
evaporated ; the second are easily raised 
or driven off; and the third undergo no 
change. 

The simple application of heat is dis- 
tinguished by vanous terms, according to 
the nature of the operation, or of the ef- 
fects produced. These are, 1, roasting, 
which consists in exposing minerals to an 
open fire, to drivtt off their volatile con- 
tents ; 2, calcination is the exposure of a 
body to strong heat, in an open vessel, 
till it undergoes no farther change. This 
word, which was formerly used in a ge- 
neral way, is now confined to earths and 
some of the salts, and is indeed seldom 
used; 3, oxydation is the like process 
with metallic bodies : 4, Aision, or meh- 
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iiigy is the production of the lUte of 
dense fluidity ; 5, ceinenUtion 14^ a pro- 
cess wherein solid bodies of different 
kinds, one or more of them being in pow- 
der, are exposed to heat in a vemel near- 
ly closed, with the intention that the more 
volatile parts of the one may unite with 
the other, or its fiixed parts ; 6, eliqua- 
tion is the exposure of a compound body, 
usually metallic, to heat, sufiicicnt to 
fuse one of its ingredients, which runs 
out, and leaves the other solid and po. 
lous; 7, digestion consists in keeping bo- 
dies for a considerable time immersed in 
a fluid more or less heated, in order to 
effect some combination between them ; 
8, evaporation is the dissipation of a fluid 
by heat ; 9, concentration consists in di- 
minishing the proportion of water in any 
solution of saline matter, either by heat- 
ing it, or by freezing the surplus water 
and taking out the ice ; 10, when evapo- 
ration is performed in any apparatus of 
vesseb, partly or quite closed, and the 
vapours, after being raised by heat in one 
part or vessel, are received in another 
sufficiently cold to condense (hem into 
the fluid state, this p;t>cess is called dis- 
tillation; 11, when a fli^id obtained by 
distillation is again distilled, in order to 
obtain the most volatile part of the first 
product, this last part is said to be recti- 
£ed, and the process is called rectifica- 
tion. This term has become nearly ob- 
solete in scientific description, but is still 
retained in the arts ; 12, there are many 
products of evaporation, which congeal, 
or become solid, at a temperature much 
higher than that of the atmosphere, and 
are not, therefore, obtained in the fluid, 
but the solid state. These usually ad- 
here in the form of crystals to the upper 
part of the apparatus, and on this account, 
as well as because the operation does not 
in general require the same kind of ves- 
sel, it is distinguished by the name of su- 
blimation, and tlie products themselves 
are called sublimates, and in some in- 
stances flowers ; but these two last terms 
are more particularly confined to the 
arts. Other terms are also used, such as 
fusible, evaporable, &c. but their sense is 
manifest. 

For the apparatus used in these and 
the other operations of chemistry, see 
Laboratoat. 

The consideration of what happens to 
the parts of bodies, in consec]^uence of 
their elective attractions, constitutes the 
most difficult part of the science, whe- 
ther the mind be employed in developing 
the facts, or in deducing the general 
theory which . may be indicated from 



them. It is, therefore, necessuy to coa- 
sider them with some attention, and in a 
regular manner. 

The adhesion of parts, considered to 
be of the same kind, is called aggrega- 
tion. Thus a number of pieces of glass 
melted together form an aggregate : and 
the smallest parts into which an aggre- 
gate can be imagined to be divided, so 
as not to change its nature, are called in- 
tegrant parts; so that the integrant 
parts of glass are themselves glass. But 
when the bod^ is known to be made up 
of parts of different kinds or nature, and 
it is considered with regard to these, the 
body is called a compoond, or combina- 
tion, and the parts are called component 
parts or principles. In this manner 
glass is a compound of the earth called 
silex, and a salt called alkali, combined 
together at a strong heat: and we may 
imagine, that if there were any means 
by which glass could be reduced, first 
to its integrant parts, and the division 
could be carried farther, the parts would 
then be no longer integrant and glass, 
but would become divided into compo- 
nent parts, namely, earth, and alkali. 
Bodies are also considere4 in a wide 
manner by the n%me of mixtures, when 
small aggregates of diflerent kinds are 
united, as in a variety of minerals, where 
the parts are frequently distinguishable 
by the senses : and in the arts we have 
sand and lime made into mortar by mix- 
ture, or sand, clay, and other earths, 
made into pottery, and hardened by a 
moderate fire ; but these by a stronger 
heat may be made to combine into glass, 
and are then no longer mixtures, but com- 
pounds. 

The early chemists were led into a sup- 
position, that the bodies they were tin- 
able to analyze were simple, and they 
distinguished them by the name of ele- 
ments. It is probable that the great va- 
riety of bodies around us are formed by 
combination, out of a few simple princi- 
ples, or perhaps out of one single ele- 
ment, variously combined as to figure and 
position of parts ; but it is useless and un- 
profitable to speculate on probabilities, 
which experiment can never verify. Ko- 
dem chemists, very properly, consider 
those bodies as simple, which have not 
yet been decomposed ; but this is merely 
with relation to the present state of 
our knowledge, and for the sake of ar- 
rangement and induction. They do Aot 
lose sight of the necessity of instituting 
experiments for their farther analysis; 
and the great discoveries which have 
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done honour to our own times, are a 
proof of their diligence and sagacity. 

We do not know of any means of as- 
certaining, by experiment, whether com- 
pound bodies do enter as principles into 
otiier bodies still more compounded ; or 
whether in bodies of three or more prin- 
ciples, all tlie simple particles do dis- 
pose themselves without any dependance 
on the order of time, according to which 
thev may have been put together. It is 
probable that the former is the case, so 
that we may hereafter be enabled to de- 
signate primary principles, or bodies not 
yet decomposed ; secondary principles, 
or bodies of two primary principles, 
which nevertheless can enter into com- 
bination, or be disengaged without sepa- 
ration from each other ; ternary princi- 
ples, &c. In this manner sulphur, by 
combining with oxygen and water, will. 
form sulphuric acid, and this acid may be 
combined with a metal, so as to form a 
salt capable of giving out its acid again by 
heat. Our systematic books are written 
according to the supposition of seconda- 
ry and more complicated principles ; but 
the facts do not mdisputably prove their 
existence. 

When two bodies in the solid state 
which aredisposed to combine are brought 
into contact, the combination will begin 
at the place where they touch; and if the 
compound be of such a nature, as that its 
freezing point (see Caloric) is lower 
than the common tempemture of the bo- 
dies, it will be fluid, and the combination 
may proceed to the other parts of each, 
till'the whole shjill liave united. Thus 
snow and salt will form a fluid brine, if 
the temperature be higher than 6° be- 
low the commencement of Fahi-enheit's 
scale. 

If a solid be united with and suspend- 
ed in a fluid, the former is said to be 
dissolved, or in solution, and the fluid is 
called a solvent In this manner water 
(tissolves sugar or salt. Fluids in ^ne- 
ral dissolves greater Quantities the higher 
the temperature, prooablv from the fluid 
state being promoted by heat. 

Some substances unite in all propor- 
tions, such as most acids in water ; but 
others have a limit; as, for example, 
water will dissolve only one-fourth of its 
weight of common salt It is then said to 
be saturated. But chemists use the word 
saturation in another sense. When two 
principles, as, for instance, an acid and an 
alkali, are combined, the properties of 
each disappear wlien a due proportion 
of each is pr''Sf.nt j bi;t If either of the 
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principles exceed that proportion, tlijc 
predominatin|f property Will be that of the 
principle which is in excess. In these 
cases, the principles are said to be satu- 
rated when the properties are most com- 
pletely balanced ; but in the other cases; 
the principle which is defective in quan- 
tity is said to be super-saturated, or over 
saturated, and the other principle which 
is in excess, is said to be under-saturated: 
acids united with alkalies manifest these 
cases very strikingly. 

In the consideration of the phenomena 
of chemical or elective attraction between 
the principles of bodies^ it will be very 
diflUcult to select instances for illustra- 
tion, which shall be simple, either as to 
the principles or the effects, because uk 
almost every case there is a degree of com- 
plexity which obtains in nature ; and even 
where we suppose a great simplicity of 
principles, they may nereafter be dis- 
covered to be compound. But the doc- 
trine will be understood, and fixed in 
the memory, by the examples to be 
brought; in the same manner as when 
diagrams are used by geometricians, 
though the actual figures cannot strictly 
agree with their hypotheses or postu- 
lates. 

1. The mutual action of two bodies ex- 
hibits the phenomena of simple elective 
attraction and rejection : when two prin- 
ciples are presented to each other, they 
may either combine or reject each other. 
Thus water combines witn and dissolves 
gum, but rejects camphor ; and alcohol 
combines with and dissolves camphor, 
but rejects gum. 

It is probsble, that all simple bodies, if 
insulated, would combine together, and 
that the phenomenon of rejection, when 
it takes place, is an effect of some of the 
compound elective attractions,uponwhich 
we snail presently speak. 

When a body is suspended to satura- 
tion in a solvent, no more can be taken 
up or supported, because the cohesive 
attraction, or that of tlie parts of the 
body to each other, is stronger than 
that of the fluid to the same ; and it is 
found that the power of the solvent is 
gi'cater the less it is charged, until it 
ceases at the point of saturation. Elas- 
ticity, or the energies by which bodies 
are converted into gas or vapuur, is like- 
whe an opponent to solution or combina- 
tion, and gives a point of saturation 
which may be varied, by preventing or 
impeding the assumption of the elastic 
state. 

2. When three bodies or principles are 
X 
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]U*e8eDted to each other in succession, we 
may conceive a Tariety of results, all 
which appear to take place in nature. 
Thus (o) they may not perceptibly unite, 
or (6) two may unite, and the third have 
no action,either upon them singly or when 
in their combination ; or (c) all three may 
unite, from attractions exerted between 
each singly upon the others, and form a 
triple compound ; or (d) two of them may 
have no attraction for each other, but be- 
inf both capable of combining with a 
third, this last may be the instrument of 
union between the two, and a triple com- 
pound will be thus formed. In this case, 
the effect is said to be performed by in- 
termediate attraction, and the attracting 
body is called a medium. Thus oil and 
water will not unite, but either of them 
will unite with an alkali ; and if this last 
be united %ith oil, it forms soap, which 
can be united with water. The alkali is 
the medinra ; or (c) two principles which 
attract each othef may neither of them be 
capable of direct or ready union with a 
third ; but when the two former shall be 
actuaUy combined together,the compound 
shall attract and combine with the third 
body, and form a triple compound. This 
new power is called resulting attraction. 
Thus neither sulphur nor potash have 
any sensible action upon gold; but when 
they are fused together, they combine 
with that metal. Most of the effects of 
resulting attraction are consequences of 
the change of state of bodies, particularly 
to that of fluidity ; and the enects of this 
attraction and that by a medium often ex- 
ist in the same case ; or (f) if we sup- 
pose three principles to be m such cir- 
curostances of aggregation or tempera- 
ture, as to have no perceptible disposition 
to unite in pairs, but that the resulting at- 
traction of a compound of two of them, 
if united, would tlien act upon the third, 
and produce a triple combination, it may 
happen that tliis resulting attraction, 
which seems to be only in prospect, shall 
• have power to complete the triple com- 
pound; and the modification is called 
disposing attraction. Thus vinegar has 
po perceptible nction upon copper, but it 
can dissolve the compound of copper and 
oxygen, called the oxide of copper : nei - 
ther vinegar nor copper have any dispo- 
sition to take oxygen from its elastic state 
in the atmosphere, so that copper and vi- 
negarmay be kept together without solu- 
tion in a closed vessel : but if the air be 
admitted, the presence of the vinegar will 
dispose the copper to take oxygen and 
form an oxide, and with this combination 



the vinegar wiU unite. There is mudi 
convenience in the term, disposing attrac- 
tion, as used to express this phenomenon, 
though it must be confessed that this 
prospective disposition, ascribed to un- 
conscious beings, seems to produce some 
confusion in the mind. It may therefore 
be proper to notice, that the case seems to 
belong to disposing attraction, and may 
be thus hypothetically explained. Copper, 
and several other metals, which attract 
oxygen from the air, become covered with 
a thin oxide or rust, which prevents any 
farther access of that fluid,ana consequent- 
ly it rusts no farther, unlesi the thin coat 
of oxide be scraped off and a new surface 
exposed; and if this were continued to be 
done, all the copper would be g^radually 
oxided. Now the vinegar, by the condition 
of our case, does this, and the copper is 
gradually and totally dissolved ; not, as it 
appears, because the copper and oxygen 
are disposed to unite by a third power, 
which, as it were, waits for them, but 
because this power removes an impedi- 
ment, which would impede their progT-es* 
sive union. 

(g) The case of attraction,* which has 
most particularly engaged the attention of 
chemistry, is that, where two principles 
being combined are separated from each 
otlier by the addition of a third, which 
combines with one of them. This has, 
perhaps improperly, been called simple 
elective attraction, and by others precipi- 
tating attraction : its principal efiecta or 
distinguishing character would, it seems, 
be better designated by the term de- 
composing attraction. Thus, if sulphuric 
acid and magnesia be combined in the salt 
called sulphate of magnesia (dissolved in 
water) and potash be added, the acid will 
unite with this last, and the magnesia will 
be separated and fall down. It waft for 
along time thought that these combi- 
nations and separations were, complete 
and entire ; but they appear in evety in- 
stance to form cases ot the intermedi- 
ate or resulting attractions, wherein the 
proportions of the soluble and insoluble 
parts are extremely different, and the de- 
grees of saturation often modify the re- 
sults. For the body separated has al- 
ways a small proportion of the two 
others, and the new compound usually 
suspended is not binary, but triple at 
least; and the proportions and effects 
are more or less altered by the quantity 
of solvent present, and the aptitude of 
the new combinations to take the solidj 
Huid, or elastic states. 

Tidsles of separation or decooipon* 
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tion have been called tables of simple elec 
tire attraction. They are usually drawn up 
to express effects in the humid way witn 
moderate proportions ofwater at the mid- 
die atmospheric temperature ; and in the 
dry way by the operation of iire acting 
upon Uie containing vessels, to raise their 
temperature. From the reasons just 
mentioned* they cannot be admitted as 
denoting invariable eflTects, but they are 
nevertheless useful, provided the modifi- 
cations of circumstances be attended to 
in our general reasoning. See Elsctivx 

ATTB ACTIOS. 

3. In our present discussion it was not 
practicable, from the nature of the sub- 
ject to avoid presentin}; facts for illus- 
tration, in which more than three princi- 
ples were concerned ; though the doc- 
trines to be elucidated supposed no more 
than that number to be present. This 
supposition can admit only of one combi- 
nation, citliep of two or of three princi- 
pies ; but in the complex cifects of che- 
mical attraction, four or more bodies may 
be treated of as forming distinct and se- 
parate combinations t and these com- 
pounds being presented to each other, 
may be affected by all the habitudes and 
circumstances upon which we have so 
long dwelled, besides such others as 
arise from their greater complexity. 
These cannot be here fully treated. It 
will be suflSoient at present to overlook 
those effects wherein compounds of many 
principles may be formed, or in whidi 
the intermediate, or resulting, or dis- 
posing attractions may operate, and re- 
gard only the cases in which two binanr 
compounds, being presented to each 
other, do either remam unaltered, or else 
exchange their principles so as to form 
two otner binary compounds. A few 
years ago this was thought to compre- 
hend the g^atest part of the doctrine of 
chemical attractions; but, as practical 
science advances, the supposed simplici- 
ty of the facts becomes less than before. 

These phenomena, afforded by two bi- 
nary compounds, have been classed un- 
der the denomination of effects of dou- 
ble elective attraction. These facts may 
be considered with regard to the whole 
force of the attractions that tend to re- 
tain the original compounds, which have 
been called quiescent attractions, and the 
whole force of the attractions that tend 
to produce two new binary compounds, 
which have been called divellent attrac- 
tions. If the former be the greatest, the 
change will not take place ; but if the 
latter exceed, it will. Thus, if to the 



sjalphate of potash lime be presented, the 
sulphuric acid being more strongly at- 
tracted by potash than by lime, no de- 
composition will ensue; but if muriate 
of lime be presented to the sulphate of 
potash, the lime will not only attract the 
sulphuric acid, but the muriatic acid 
will attract the potash ; and the sum of 
the divellent attractions, namely, of the 
lime to the sulphuric acid, of the muri- 
atic acid to toe potash, being greater 
than the sum of the original or quiescent 
attractions; namely, of the sulphuric 
acid to the potash, and of the muriatic 
acid to the lime ; two new compounds, 
namely, sulphate of lime and muriate of 
potash, will be formed. See Elsctivx 
Attractioit. 

The moat essential difference between 
the complicated cases of attraction here 
described, and those treated of just be- 
fore, is, that the principles in these last 
are either saturated, or nearly so, when 
presented to each other ; and from this 
difference, and the number of principles, 
it is, that the effect of solvents, the force 
of cohesion and of elasticity, as well as 
of temperature, and other circumstances, 
act with more effect than in the simpler 
cases. 

Whenever the cohesive attraction ope; 
rates so i^ to form solid agmgatei^ 
whether by the congelation or fused bo- 
dies by cooling, or the deposition of bo- 
dies from their solvents, the aggregates, 
if not disturbed by too rapid condensa- 
tion, or by other causes, have the form 
of solids bounded by flat surfaces, meet- 
ing each other in certain definite angles. 
These solids are called crystals. The 
property of crystallizing seems to be a 
natural consequence of the resulting at- 
tractions. For if a binary compound be 
attracted by any other principle or com- 
pound, and the time and circumstances 
allow the particles to turn round, it ap- 
pears obvious that the appulse and ad- 
hesion will be made by such sides of the 
bodies as are occupied by particles most 
strongly attractive of eacn other; and 
this regularity of opposition must pro- 
duce regulari^ of figure. See Cbtstal- 
uzatioh. 

After this general statement of the 
means and agents of chemistry, it re- 
mains only for us, in this general article, 
.to give an outline of the different sub- 
stances or principles upon which the pro- 
cesses of nature and art are pei-formec^ 
and upon which the articles devoted tb 
each may be consulted. 
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esuncAA AmmAirexMiirT or bodiss. 

L Subttancea twt yet decompMed^ called 
tingle principles. 

1. Principles of doubtful existence. 
These are (a) heat, (b) light, and the 
causes of (c) galvanic, (d) electric, and 
(e) magnetic phenomena. These ener. 
gies cannot be confined in vessels ; they 
are not measurable by figured extension 
or by gravity; we know notliing of their 
compounds; and thev accompany and 
are excitable in other bodies by manipu- 
lation: from which, and other reasons, 
they have been thought to be modes, 
properties, or occanonal habitudes of 
bodies. But, on the other hand, they 
possess so many distinctive characters, 
that a large dasa of philosophers ascribe 
them to certain peculiar fluids, or to one 
common fluid. See Ether. 

2. Simple principles, which have been 
Exhibited only in the gaseous form, un- 
less in oombinatibn. These are (a) oxy- 
gen, {b) hydrogen, (r) azote, or nitrogen. 
The character here assumed for classifi- 
cation might seem insufficient, as being 
merely relative to our present means m 
attempting to condense these bodies, if 
there were not some strong distinctive 
circumstances belonf;ing to them. In 
pitrticular, or^gen with hydrogen forms 
water, of which an immense ocean co- 
vers two'thirds of the surface of our 
planet ; and oxygen with nitrogen forms 
the air of that atmosphere which sur- 
rounds us on all sides to the height of 
many miles, and would, if it could be 
compressed to the density of common 
earth, cover all the land and sea to the 
depth of at least fifteen fleet: and (d) 
the unknown base of muriatic acid 
ought probably' to be admitted in this 
place. 

3. Simple principles, not combustible. 
These are (a) earths, distinguished by a 
want of fusibility, volatility, and solubi- 
lity in water, which in most species is 
almost total. There are nine at present 
known ; namely, silex, alumina, lime, 
magnesia, barytes, strontites, zircon, it- 
tria, glucine : and (6) alkalies, which are 
fusible, volatile by a red heat, and very 
soluble in water: three are known ; ppt- 
ash, soda, and ammonia. 

The recent decomposition of the two 
former alkalies (see Alkaii,) and the 
well known composition of the latter, 
must with propriet]^ exclude them from 
their present situation : but the^ are re- 
lainea in this class of incombustibles u^- 



til the confirmation and developement of 
those facts shall have perfectly settled 
their place. 
4. Simple principles, conbustible, and 

These 

BUl- 

lie two 

latter of these combine readily, and bum 
with the oxygen of the atmosphere ; the 
latter, in various of its compounds and 
species.appears to be impeded in its comr 
bustion by the force of cohesion in the ag- 
gregate. 

5.SimpleprinciJ>les,combustible,opaque 
in eveiy state of solid aggrejg'ation, and 
peculiarly brilliant by reflect] on; metak. 
Of these, 28 are at present known. 1. 
Gold; 2.Platina; 3.SUver; 4. Mercury; 
5. Iridium ; 6. Osmium ; 7. Rhodium ; 8. 
Palladium ;' 9. Copper; 10. Iron; !!• 
Lead; 12. Tin ; 13. Zinc; 14. Bismuth; 
15. Antimony; 16. Nickel; 17. Cobalt; 
18. Manganese ; 19. Arsenic ; 20. Tellu- 
rium ; 21. Chrome ; 22. Molybdena; 23. 
Tunsten ; 24. Titanium ; 25. Uranium ; 
26. Columbium; 27. Tantalium ; 28. Ce- 
rium. 

II. Primary compotmda^ or combinati»n9 
oftvfo nmple principles. 

1. Water, composed of oxygen and 
hy«lrogen. 

2. Ammonia; composed of hydrogen 
and azote. And in this place we may 
expect hereafter to place the other alka- 
lies and eaHhs. 

3. Oxides ; composed of combustible 
principles, particularly metals, combined 
with oxygen. These arc, (a) oxides of 
carbon; as plumbago, common char- 
coal, carbonic oxide of azote — of sul- 
phur, — of phosphorus; and {b) of the 
metids. 

4. Acids ; combustibles,, or metals 
combined with a lar^r portion of oxy- 
gen than exists in their oxides. The oxy- 
genated substance is called the base of 
the acid, and there are acids with two, 
and perhaps more bases. Rejecting, for 
the present, their modifications, ansing 
from more or less of oxygen, thfcy are, 
the sulphuric, nitric, muriatic, phospho- 
ric, carbonic, fluoric, boracic, arsenic, 
mol^bdic, diromic, tynntic, columbic. 
acetic, benzoic, moroxylic, camphoric, 
oxalic, mellitic, tartaric, citric, sebacic, 
saclactic, laccic, malic, sub^c, formic^ 
prussic, gallic. 

5. Compounds of two incombustible 
principles. These are either earths with 
earths, as in (a) pottery, which for the 
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most paK is a mixture of 

of earths with alkalies, which ^rm {b) 

glass. 

6. Compounds of a combustible and an 
locombusdble principle, (a) Sulphurets 
oflimet ma^esia, barytes, strontiteiL 
potadi, aod», amnionic ; (6) carburet of 
alumina ; and (c\ phosphuvets of lime ; 
baiytes ; strontites. 

7. Compounds of two combustible 
priociples. (a) Hydrogen with carbon ; 
carburetted hydrogen gas ; supercarbu- 
retted bydn^en gas, or olefiant gas. (6) 
Hydrogen with metals; ^iforro sua- 
pension of arsenic, zinc, or iron, (c) Car- 
bon with sulphur \ cu4>nret of sulphur. 
{d) Carbon with iron ; carburet of iron, 
orcnideiron. (e) Sulphur with hydro- 
^n; sulphuretted hydrogen gas. (/) 
Sulphur with phosphorus ; sulphurct of 
phosphorus. (^) Sulphur with most of the 
metals; sulphurets of each. (A) Phos- 
phorus with hydrogen ; phosphorized by- 
(irogen gas,'pbo8phurett«:d hydrogen gas. 
(0 Phosphurets of carbon. (A?) Phos- 
phnretsofmany ofithe metals. (/} Me- 
uls with metals ; alloys. 

in. Secondary eompwndt, or cotnpoumJt 
of mom than two aimpie principles. 

Though it cannot yet be determined 
whether the binary and other com- 
pounds, enumerated in the last section, 
may esst as distinct principles in the 
combination into which they may enter, 
it is nevertheless certain, that, cither 
from this caase, or from the genera] pre- 
dominance of the attractions to which 
diey owe their formation, the appear- 
ances in composition and decomposition 
are such as admit of the afiirmatiTe sup- 
positiort in by far the greater number of 
cases. This was taken for granted by 
the earlier chemists, and habit and con* 
venience has continued their language to 
the present time. 

The biniuy compounds, taken in the 
preceding order, will indicate the follow- 
ing secondly combinations. 

1. Water combines with a great num- 
ber of bodies, and in general may be se- 
parated by evaporation, conjg;elation, or 
the effect of elective attraction, without 
any change in its own composition. It 
has been accordingly considered for a 
long time as a simple element, and is 
even now veiy often d^regarded in its 
agency upon substances which it may 
hold in solution, (a) It absorbs very 
small portions of oxygen, hydrojgen, or 
axote, and emits them upon raising the 



temperature, or lowering it to eongeU-' 
tion. No proof has been given of its be- 
ing capable of uniting in perfect eombi- 
nation with either of its component parts 
beyond the point of saturation. (6) It 
dissolves barytes plentifully, and stron- 
tites and lime sparingly ; and it very ac- 
tively takes up large, proportions cf the 
alkalies; but from alt these it may be 
separated without alteration by mere 
beat, (c) Its action upon carbon, sul- 
phur, phosphorus, or the metals, is not 
sufficient to produce any sensible combi- 
nation or decomposition, unless at a very 
elevated temperature, such as that of ig- 
nition. (</) The oxides are scarcely af- 
fected by it ; perhaps only when they ap- 
proach the state ofacidity. [e) Many of 
the acids unite strongly, and in all pro- 
portions, with it, and they are all more 
or less soluble. (/) The sulphurets and 
phosphorets are suspended, and decom- 
position of the water takes place by dis- 
posing durable affinity, part of the sul- 
phur taking oxygen from the water, and 
forming acid, which combines with the 
earth or alkali; and another part of the 
combustible uniting with the hydrogen 
of the decomposed water, and forming 
bydrosulphuret, part of which remains in 
solution, and part rises in form of gas. 
{j^) The compounds of two ormorecon- 
biislibles are not sensibly acted upon by 
water. 

2. The alkalies combine (a) with all 
tlic acids, and form compounds called 
neutral salts, more or less soluble in 
water ; and also {b) with several of the 
earths, and (c^ of'^the metallic oxides; 
forming combinations, which, from the 
little attention yet paid to them, have re- 
qeived no particular denominations. 

3. The earths also unite (a) with the 
acids, and form salts similar to those 
called neutral, and also for the most 
part soluble in water. Some of these 
likewise unite (6) with each other, and 
(c) with metallic oxides, by compound 
attraction during precipitation in ttie hu- 
mid way. 

4. Acids are the most powerful agentt 
of combination with alkalies, earths* and 
metallic oxides, in the humid way, with 
which, as has been observed, they form 
salts. The earth silex is not taken up in 
any perceptible Quantity by any acid but 
the fluoric, and this suspends it even in 
the form of gas. 

5. The compound of hydrogen and 
sulphur acts in the manner of an acid 
upon the alkalies, earths, and metallie 
oxides. For which, and the effect of 
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ftcudson the compound combustjbles, tie- 
ference must be made to the respective 
articles. 

It woald carry us too far into the bust, 
ness of arrangement in this place, if we 
were not to adopt the same proceeding 
of referring to the parts and products of 
yEARTABLX and AviMAL bwBes ; we shall 
therefore only mention five classes of 
the products of organized substances, 
which, from their exclusive application 
to chemical operations, cannot oe passed 
without notice. These, in the Isst re- 
sults, afford carbon and hydrogen, or 
carbon, hydrogen, and oxygen. They 
are, (a) alcohol, or spirit, ardent ; (A) 
ether ; (c) oils, volatile ; (d) oils, fixed ; 
(e) bitumens. 

CHENOLEA, in botany, a genus of 
the Pentandria Monogynia class and or- 
der : natural order of Holoracex : Atripli- 
ces,Jus8ieu. Essential character: calyx 
globular, oneJeafed, five-parted; capsule 
one-celled, containing one smooth seed, 
bifid at the tip. There is but one spe- 
cies, viz. C. diffusa, which is a native of 
the Cape of Good Hope. 

CUENOPODIUM, in botany, English 
g-oote foot^ a genus of the Pentandria 
Digy nia class and order : natural order of 
Holoracex : Atriplices^ Jussieu. Essen- 
tial character, calyx five-leaved, five-cor- 
nered ; corolla none ; seed one, centicu- 
lar, superior. There are twenty-three 
species. The C. anthelminticum is, as 
its name imports, a medicine possessing 
the property of expelling worms ; worm- 
oil, as it is called, is macfe principally of 
this plant. It is a native in many parts of 
the United States, and Pursh says is com- 
mon in the streets of Philadelphia. 

CHERLERIA, in botany, so called in 
honour of Cherler, assistant and son-in- 
law to John Bauhin : a genus of the De- 
candria Trigynia class and order : natu- 
ral order of Caryophyllei. Essential cha- 
lactcr : calyx five-leaved ; nectaries, five, 
bifid, resembling petals j anthers alter- 
nate, barren ; capsule one-celled, three- 
valved, three-seeded. There is but one 
species, vix. C. sedodides ; stone crop 
cnerleria. It is found on the mountain^ 
of Dauphine, Switzerland, Savoy, the 
Valais, Austria, Carniola, and the High- 
lands of Scotland. Perennial; flowenng 
in August 

CHERMES, in natural history, a genus 
of insects of the order Hemiptera. 
Generic character ; snout placed m the 
breast, with three inflected bristles ; an- 
tennx filiform, pubescent longer than the 
thorax; four wings deflected; thorax 
gibbous; hind legs formed for leaping. 



There arc 24 species. They inhabit va- 
rious trees and plants, and produce, by 
their punctures^ protuberances and ex- 
crescences of various shapes and sizes, in 
which are frequently enclosed the eggs 
and insects in their several states; the 
larva is six-footed and apterous : the pupa 
is distinguished by two protuberances on 
the thorax, which are the rudiments of 
future wings. C. aini is founded on the 
leaves and shoots of alder; its larva 
is entirely covered about tlie hinder part 
by viscid down or cotton ; this, if pur- 
posely rubbed off, is quickly reproduced 
oy the animal, which secretes the white 
fibres from large pores placed in a circle 
at some distance from the vent. These 
larva are gregarious, often appearing in 
such numbers on the shoots of the tree 
that the whole shoot appears covered 
with cotton, which, if touched with the 
finger, separates into distinct tufts, from 
the animals being suddently disturbed, 
and moving in all directions. C. buxi ; 
antennx setaceous ; wings yellowish 
brown. Its punctures make the leaves 
bend in towards each other at their ex- 
tremity, forming a hollow knob, in which 
the larva are enclosed. 
CHERRY tree, in botany. See Pbv- 

FVS. 

CHESNUT tree. See Faous. 

Next to the oak, the chesnut timber is 
most coveted by carpenters and joinen. 
It likewise makes the best stakes, pallisa- 
does, vine props, hop-poles, &c. and is 
also proper for mill timber and water- 
works. It is likewise fit for chests, ta- 
bles, bedsteads, columns, &c. 

CHESS, a game played by two per- 
sons sitting 'D»ff-a-Ti», and having between 
them a squaie board, containing 64 rec- 
tangular chequers, alternate white and 
black : each player has the white comer 
square at his right hand. The pieces 
are as follows, for each party. A queen, 
which is always placed on her own co- 
lour : thus the white queen is on a white 
square, the fourth from the comer, and 
the black queen on the black square, fac- 
ing the white queen. Their respective 
kings are then placed by the sides of the 
queens, so that ^ch couple occupy the 
two centre squares on the lines nearest 
the players. Two bishops are then plac- 
ed, one on the side of the king, the 
other on the side of the queen, on squares 
of different colours. Bishops are gene- 
rally distinguished b^ a kind of mitre on 
their tops : at the bides of the bishops 
are placed the two knights, also on differ- 
ent coloured sou ares: these are usually 
distinguished by horses' beads, or by 
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having m piece obliquely taken off from 
their flat round bonnets. The exterior 
pieces are called castles or rocks, and 
are commonly made to resemble turrets ; 
or may be only pawns of a larg^er size. 
The pawns, eight in number, are ranged 
so as to occupy all the squares on the se- 
cond line, immediately in front of the 
line of pieces. Pawns are generally 
pieces of turned wood, of a neat pattern, 
and with spherical summits. ' This de- 
scription of one party will answer for 
both ; observing that the players are de- 
si^^ated according to the colour of their 
pieces. Such as are white or yellow, are 
called white, and such as are black, red, 
green, &c. are called black. 

The king can only move one square at 
a time, but in any direction that may be 
•pen to him : he cannot, however, move 
to, nor remain on, a square which is com- 
manded by any of the adversaT^''s pieces 
or pawns. The queen moves only in right 
lines, but her range is unlimited where 
the board is clear : thus she can go the 
whole breadth, or the whole length, or 
the whole diagonal of the board. If 
placed in the centre of the board, she 
could, consequently, move in any one 
of the eight, t. e. four recUngujar, 
and four diagonal directions, diverging 
from the square on which she might 
stand. The bishops always move in a 
diagonal direction, each invariably adher- 
ing to that colour on which he was ori- 
l^ally placed; these pieces are called 
according to the colour on which tliey 
stand and move, without any reference 
to their own complexions respectively. 
Thus the white party has a black and a 
white bishop ; though they are both made 
of a white substance : the same holds in 
regard to the adversarv*s bishops. The 
knights have a circular move, always 
proceeding to such squares, within two 
distant, as may be of opposite colour to 
that from which they move ; counting 
that square, say it be white, as one, the 
knight passes over one square, either 
black or white, and settles on a black 
square next thereto. Hence a knight 
ean remove to or copanumd eight squares, 
all in different directions from that on 
which he stands. The eastles only move 
at right angles with the board; pro- 
ceeding, it . nothing should interrupt, 
either the whole length, or the whole 
breadth, at pleasure. I'he pawns have 
each the privilege of moving fon^ard two 
squares, at the first move of each re- 
spectively, provided bo obstacle should 
pifcsent itself; bnt ever after tticy can 



only move forward one square at a time. 
When pawns capture, they do it oblique- 
ly, but only at one square disiance ; thus 
a pawn, on a white square, can take any 
pawn or piece of the adversar> 's that may 
be on either of the diagonals' proceeding 
from such white square, right and left, 
provided such pawn or piece be on 
the square next to that on which the 
pawn stands. Pawns never recede ; all 
their moves are straight forward; they 
have, however, the great privilege of 
being changed for any piece the party 
they appertain to may choose, whenever 
they can reach that line oh which the ad- 
versaries' pieces were original jv arranged: 
on such occasions the successhil pawn is 
taken off the square, and any piece its 
owner may have lost is placed thereon ii^ 
its'stead. As a queen is usually chosen, 
where one has been lost, this is called 
making a queen. 

A review of the diess board will show 
that every piece, as it stands on the 
board, protects one pawn, while each of 
the two centre pawns has four defences.' 
The weakest parts of the board are 
the pawns before the knights and bi- 
shops. 

The king cannot remain in check, nor 
can he remove to a square that is com- 
*manded by any piece or pawn of the ad- 
versary. When he is so situated as to be 
liable to be taken, i . e. in check, and that 
he cannot move but into a similar situa- 
tion, the game is ended, by what is call- 
ed check-mate. When the party cannot 
move any of his pieces or pawns, and his 
king is not in check, or, as it is called, en 
prUe, but would be so if he movcd,he 
wins the game, under the plea of stale- 
mate. To effect thi*, when the party has 
lost his 'defences, is therefore an object 
of moment. Young players, when carry- 
ing all before them, very frequently give 
their adversaries this negative victory, by 
pushing on, without attending to the con- 
sequences of too closely confining the 
opponent's king. 

When the space between the king and* 
either castle is clear, and that neither 
the king nor castle is ai pnae^ the cas-^ 
tie may then be brought next to the king, 
and the king be placed on the opposite 
side of the castle ; this is called castleing, 
but can only be done once in the game, 
and before either the king or the castle 
has made any move, if either the king,, 
or .castle, crosses or comes upon a square 
that is commanded by a piece or pawn, 
belonging to the adver$My» the castlein;^ 
cannot be^Howed.- 
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This operation is resorted to, either 
for the purpose of withdrawing the king 
from an atuck directed against the square 
on which he is placed, or against that of 
his pawn ; or it is used as the means of 
opening a communication between the 
two castles, when all the intermediate 
pieces are removed; or to strengthen the 
defence of the centre pawns, as well as 
to carry the game into the centre of the 
adversary' 's board. It is to be remarked, 
that the centre is ever to be strongly de- 
fended, if the measures pursued oy the 
otlier party should sdmit. When the la- 
. teral game is played, that defence must 
be adopted which circumstances demand. 
The judicious chess player never makes 
an useless move, nor leaves a pawn or a 
piece unprotected. He forms his plans 
regularly, so as to calculate with preci- 
sion what would be the position of the 
pieces after four or five moves he has in 
contemplation may have been made. He 
looks more to the solidity of his measures 
than to little ensnarmg stratagems ; 
though he will not fail to appear ignorant 
of such desigpns as he ma^' perceive to be 
witliin the intention of hb opponent, 
when he knows that by an affected in- 
attention, or blindness, to the device, he 
can make a more immediate unpression^ 
and render the whole speculation, not 
(jnly void, but tlie means of ruining its 
projector. 

The game of chess has certainly some 
affinity to the art of war ; but the analo- 
gy is not so strict as players generally 
.suppose. We can, however, inform the 
amateurs of this pleasing species of. eon- 
test, that a work is now in the press which 
cannot fail to afford a treat, as it opens a 
new field for the display of skill, and 
teems with the most ample and interest- 
ing varieties. 

CHEVRON, or GBBVXRoir, in heral- 
dry, one of the honourable ordinaries of 
a shield, representing two rafters of an 
house, joined together as the^ ouglit to 
stand ; it was anciently the form of the 
priestesses' head attire : some say it is a 
symbol of protection ; others, of constan- 
cy; others, that it represents knights' 
spears, Sec. It contains the fifth part of 
the fiekL 

A chevron is said to be abased, when 
}ts point does not approach the head of 
tlie chief, nor reach farther than the mid- 
dle of the cuat ; mutilated, when it does 
not touch the extremes of the coat ; clo- 
ven, when the upjjer pieces are taken off, 
so that the pieces only touch at one of 
the angles ; broken, wtion one branch is 



separated into two pieces; coached, 
wnen the point is turned towards one 
side of the escutcheon; divided, when 
the branches are of several metals, or 
when meul is opposed to colour ; iovert- 
ed, when the point is turned towards the 
point of the coat, and its branches to- 
wards the chief. 

CHIEF, in heraldry, is that which Ukes 
up aD the upper part of the escutcheon 
mm side' to side, and represents the or- 
naments used on a roan's head. 

CHILIAD, denotes a thodsand of any 
things, ranged in several divisions, each 
of which conuins that number. 

CHILIAGON, in geometry, a regulsr 
plain figure of a thousand sides. 

CHIIfJERA, in natural hisioiy, a genus 
of fishes of the Linnaean order Chondrop- 
terig^us, and according to Shaw, of the 
order Cartilagenei. Generic character : 
head pointed on the unper part ; mouth 
phiced beneath, with the upper fip five- 
cleft { cutting teeth two in fronts both 
above and below. There are two s>>e- 
cies, viz. C. monstrosa or borealis, and C. 
callorynchus or australis. The former is 
remarkable for the sing^ularity of its ap- 
pearance ; it is a native of the northern 
seas, where it inhabits the deepest re- 
cesses, and preys on the smaller kind of 
fishes, as well as on various sorts of the 
molluscs and testacea tribes. It is about 
three or four feet long. Notwithstand- 
ing the Linnaean name of monstrosa, its 
appearance is not at all formidable, and 
its colours highly elegant. See Plate 
II. Pisces, ^g. 5. The C. australis is a 
native of the southern seas, and its man- 
ner of life umilar to that of the northern 
ocean. 

CHIMARRHIS, in botany, a genus of 
the Pentandria Monogynia class and or- 
der. Essential character : corolla funnel- 
form, with a very short tube ; capsule in- 
ferior, obtuse, two-celled, two-Talved, 
tlie valves bifid at the tip ; seed one in 
each cell. There is but one species, 
viz. C. C3rmosa, a lofty tree, with a hand- 
some head, the boughs spreading out 
horizontally. Flowers numerous, small, 
with white corollas, without scent ; cap- 
sule small. The wood is white, and 
used for beams, rafters, &c. It is called 
in Marti nico, where it is comman, bois de 
reviere. 

CHIMES of a clocks a Wnd of periodical 
music, produced at equal intervals of 
time, by means of a particular apparatus 
added to a clock. 

CHIMNEY is that part of a house 
which serves to conduct the smoke of the 
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fires to the exterior. This will not, how- 
ever, be effected, unless the draught of 
air be decidedly from the bottom to the 
top. To insure this, the fire-place should 
be rather wide than narrow in the front, 
and gradually taper backwards, so as to 
proceed all the way up in rather a coni- 
cal form* causing .the smoke to rush forth 
with velocity. This is the gr«at secret, 
the want of which, added to angular, 
instead of curved lines, where bends are 
requisite in any part of the flue, and the 
being overtopped by adjoining building^, 
trees, banks, &c, has caused much incon- 
venience. Some persons are so %*ery par- 
ticular in listing their doors, and in mak- 
ing apartments completely wind-tight, 
that the want of draught has occasioned 
the best constructed chimnies to smoke 
intolerably ; a few holes made with a gim- 
let in the sashes have remedied the de- 
fect. When a chimney is very foul, so 
as to be choked in a certain degree, the 
soot will generally check the draught. 
Short floes are subject to repel the smoke, 
because the wind from above can so ea- 
sily reach all the way down, which in 
long flues it cannot do. If it could he ap- 
plied to general use, the form of a tile- 
kiln should b^ generally adopted for that 
of the chimney 

Chtmitet noeepinff. Smoke, in its pass-' 
age through a cnimney, deposits a great 
part of the soot with which it is loiiued, 
upon the sides of the flue, which causes 
danger from fire, and is besides apt to fall 
back into the room. It is therefore fre- 
quently necessary to have the flues clean- 
ed. To eflTect this, various expedients 
have been resorted to, but that most com- 
monly adopted is the use of climbing 
boys, who ascend Within the chimney 
and sweep down the soot. . The evils of 
this disag^eable and unwholesome oc- 
cupation to those engaged in it are ge- 
nerally acknowledged, and of late years 
tlie public attention has been directed to 
tins subject, and premiums offered for 
the discovery of methods which might 
be substituted to a practice so oifeflsive 
to humanity. 

In the year 1802, a number of public- 
spirited and wealthy persons in London 
associated for this purpose, and offered 
considerable premiums to those who 
might invent, and bring into practice, a 
method of cleansing chimneys, by me- 
chanical means, that should supersede 
the necessity of climbing boys. Feeling 
themselves, perhaps, inadequate to the 
task of carrying their laudable intentions 
into full execution, they applied to the 
•* Society for the Encouragement of 
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Arts, Manufactures," 8cc. in liie AdelpUi, 
i-equesting them to engage in it, and to 
offer premiums on the subject. In con- 
sequence of this application, the society 
oflered their gold medal to the person, 
who should invent the most ofiecttial me- 
chanical or other means for cleansing 
chimnies from soot, and obviating the ne- 
cessity of children being employed with- 
in the flues. In a few months there were 
five candidates for this premium, whose 
several inventions were put to the test of 
experiment upon chimnies not less than 
70 feet high. One of the inventions con- 
sisted of a set of brushes with puUies and 
weights, which were to be let down from 
the top of the chimney ; but as the ob- 
ject was to find an apparatus to effect the 
purpose from the inside of the house, 
this was deemed unfit to accomplish the 
views of the society. Another gentle- 
man proposed the plan of throwing gra- 
vel up the chimney by means of con- 
densed air : the machine was tried, and 
deemed wholly inadequate tp the pur- 
pose. A third apparatus consisted of 
elastic rods of whale-bone and cane, with 
a brush at the end of the upper one, 
which was found to answer only iu short 
and straight chimnies. The next consist- 
ed of laths several feet long, which lock- 
ed into one another, and on the upper 
one was fixed an elastic expanding brush, 
which, in its ascending and contracted 
state, .occupied a space of only six or 
eight inches, but which was to be open- 
ed, when forced to the top of the chim- 
ney, by means of a string attached to it, 
the Wnole length of the rods. After 
many^ experiments before divers persons 
appointed to examine its merits, this was 
given up as ineffectual to the purpose re- 
quired. The only remaining apparatus 
was invented by Mr. George Smart; the 
patentee of a method of making hollow 
masts for ships : to him, after a long se- 
ries of practice, in which he has been al- 
most uniformly successful, the gold me- 
dal was adjudged ; he has received also, 
we believe, some other premiums for his 
invention. As his method is now practis- 
ed by several persons in and near the 
metropolis, we shall give a more particu- 
lar account of it. The principal parts of 
the machine are, a brush, some rods or 
hollow tubes, that fasten into each other 
by means of brass sockets, and a cord for 
connecting the whole together. 

The method of using the machine is 
this : having ascertained, by looking up 
the chimney, what is the direction of the 
flue, a cloth is then to be fixed before 
the fire-place, with the horizontal bar> 
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and the sides to be closed with two up- 
ri|^ht bars. The bnish is introduced , 
through the opening of the cloth, which 
opening is then to be buttoned, and one 
of the rods is to be passed up the cord 
into the socket on the lower end of the 
rod which supports the brush ; the other 
rods are in liKe manner to be brought up 
one by one in succession, till the brush Is 
raised somewhat above the top of the 
chimney, observing to keep the cord 
constantly tight, and when those roda 
which have a screw in the socket are 
brought up, they are to be placed on the 
purchase ; the cord is to be put round the 
pulley, and drawn very tight, and screw- 
ed down, by which all tlie rods above 
will be firmly connected together, and 
the whole may be regarded as one long 
flexible rod. In pulling the machine 
down, the edges of the brush, striking 
against the top of the chimney, will cause 
it to expand, and there being a spring to 
prevent its contracting again, it will bring 
down the soot with It. In drawing down 
the machine, the person should p^rasp 
with his left hand the rod immediately 
above that which he is separating with 
his light hand, to prevent the upper 
ones from sUding down too soon. The 
rods, as they are brought down, are to be 
laid carefully one by one in as small a 
compass as possible, and arranged like a 
bundle of sticks. 

This machine has been found useful in 
extinguishing (ires in chimnies : for that 
purpose a coarse cloth is to be tied 
orer the brush, dipped in water, and 
then passed up in the manner directed. 
After three years experience, Mr. Smart's 
machine has been round, in a great mea- 
sure, to answer the purposes for which it 
was intended; in the course of several 
thousand trials, it is ascertained that not 
more than one or two chimnies, at most, 
in a hundred, has resisted the passage of 
the brush. It is, however, of importance 
to observe, that the invention cannot be 
deemed in a state of perfection ; soot 
from some coals adheres so strongly to the 
sides of the chimney, and chimney-pot, 
that no brush will of itself bring it down, 
so that after a considerable time it may 
be expected that means must be found 
to scrape off the soot, as the climbing 
boys now generally do : we wish, there- 
fore, that such an addition to the appa- 
ratus could be devised, as should remedy 
this defect. It is well known that one 
cause of the smoking of chimnies is from 
the circumstance, of the top of the chim- 
ney-pot being clogged witn soot that ad- 
heres to the upper edge, which it is cer- 
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tain Mr. Smart's brush has in many 
instances failed to remove. He has done 
much to obviate an evil long complained 
of: an evil that has deprived of health, 
and eventually of life, a multitude of per- 
sons in their youth, that might for a ion; 
course of years have been useful to the 
community, and we wish to see in his 
hands the invention, so honourable to his 
talents^ rendered still more useful by be- 
ing more perfect. He has attained, with 
regard to making his brush ascend the 
chimney, all that can be expected, and 
instead of bringing up infants to climb 
the fiftieth or hundredth chimney, which 
on account of the direction of the flue no 
apparatus can be made to ascend, other 
means may be adopted. 

CHIOCOCCA, in botany, a genus of 
the Pentandria Monogynia class and or- 
der. Natural order of Ag^gatae. Rhu- 
biaceae, Jussieu. Essential character- 
corolla funnel-form, equal; berry one- 
celled, two-seeded, inferior. There are 
two species. C.racemosa, climbing snow- 
berry-tree, or David's root, is a native of 
the West -Indies ; and C. bsj^ata, a native 
of the Marquesas, Society and Friendly 
Islands, in the South Sea. 

CHIONANTHUS, in botany, fiinge, or 
anovdrop tree^ a genus of the Diandria 
Monogynia class and order. Natural or- 
der of Sepiarix. Jasmineac, Joaaeu. Es- 
sential character: corolla^quadrifid, with 
the divisions extremely long : drupe with 
a striated nut. There are four species, 
of which C. Virginica, Virginia ftinge- 
tree, or snowdrop-tree, is common in 
SouUi-Carolina, where it grows by the 
sides of rivulets,, and is raray more than 
ten feet high : the leavea are as lai*ge as 
those of the laurel, but are of a macfa 
thinner substance : the flowers come out 
in May, hanging in long hunches, of a 
pure white colour, whence the inhabi- 
tants call it snowdrop-tree ; and the 
flowers being cut into narrow segments, 
they gfive it the name of fringe-tree. 
This^ beautiful tree is one of the Ameri- 
can plants in tlie highest esteem in £u. 
rope, and is always eagerly sought and 
cultivated in the gardens of the curious. 

CHIROMANCY, a species of divhia. 
tion, drawn from the differcait lines and 
lineaments of a person's hana ; by ^which 
means it is pretended the inchoations 
may be discovered. 

CHIRONIA, in botany, a genus of the 
Pentandria Monogynia class and order. 
Natural order of Rotacese. Gentianae. 
Jussieu. Essential^character : corolla ro- 
tated ; pistil declinate ; stamens on the 
tube of the corolla ; anthers finally spiral : 
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pericarp two-celled. There are ten spe- 
cies, mostly natives of the Cape of Good 
Hope. 

CUISSEL, an instrument much used 
in carpentry, masonry, joinery, sculpture, 
&c. and distinguished, according to the 
breadth of the blade, into half-inch chis- 
sels, quarter-inch chissels, &c. They 
have also different names, according to 
the different uses to which they are ap- 
plied, as, 1. The former, used by carpen- 
ters, &C. just after the work is scribed : 
it is struck with a mallet. 2. The paring- 
chissel, which is used in paring off the 
irregularities made by the former: this 
is pressed with the workman's shoulder. 

3. The skew-former cleanses acute an- 
gles with the point of its narrow edge. 

4. The mortice-chissel, used in cutting 
deep 8<|uare holes in the wood, for mor- 
tices : it is narrow, but thick and strong, 
to endure hard blows. 5. Socket chissels, 
baring their shank made with a hollow 
socket at top, to receive a strong wooden 
sprig fitted into it with a shoulder. 6. 
Ripping chissel, having a blunt edge* 
vith no basil, used in tearing two pieces 
of wood asundei? And 7. The gouge. 

CHITON, in natural history, a genus 
of Vermes Testacea. Animal inhabiting 
tkeshelladoris: shell consisting of se- 
veral segments or valves disposed down 
the back. There are 28 species. They 
differ very much in colour, and are found 
on almost every coast in ^e ocean. C. 
tobereubtus : shell seven-valved ; body 
tuberculate ; inhabits America ; oblong- 
ovsl, narrow, with tubercles above dis- 
posed in quincunx ; the sides cinereous, 
mixed with white, and marked with 
brown undulate bands; back greenish, 
with a broad, deep, black band. C. cine- 
reus: shell eight valved, smooth, cari- 
nate ; body reddish, with a subciliate 
border; inhabits the Norwegian seas 
among the roots of ulvx ; two lines long ; 
depressed and narrower before, w^ith 
two longitudinal grooves down the back, 
bounding the ridge in the middle ; when 
alive both the shell and animal are reddish, 
when dried cinereous. 

CHIVALRY, iu law, is a tenure of ser- 
rice, whereby the tenant is bound to per- 
form some noble or militair office to his 
lord; and is either regal, when held only 
of the king; or common, such as may be 
held of a common person, as well as the 
king : the former is properly called ser- 
jfsnty, and the latter escuage. 

CaiVAUir, in antiquity, an institution, 
which, according to some writers, took 
its rise from the prusades ; but, according 



to others, it gave occssionto that enter- 
prise, and which, though founded in ca- 
price, and productive of extravagance, 
iiad a very considerable influence in refin- 
ing the manners of the European nations, * 
during the twelfth, thirteenth, fourteenth, 
and fifteenth centuries. 

This institution naturally arose, says 
Dr. Robertson, from the state of society 
at that period. The feudal state was a 
state of perpetual war, rapine, and anar- 
chy ; during which the weak and unarm- 
ed were exposed to perpetual insults or 
injuries. The power of the sovereign 
was too limited to prevent these wrongs ; 
and the administration of justice too 
feeble to redress them. Against vio- 
lence end oppression there was scarcely 
any protection, besides that which the 
valour and generosity of private persons 
afforded. The same spirit of enterprise, 
which had prompted so many gentlemen 
to take arms in defence of the oppressed 
pilgrims in Palestine, incited others to de- 
clare themselves the patrons and aveng- 
ers of injured innocence at home. When 
the final reduction of the Holy Land un- 
der the dominion of infidels put an end to 
these foreign expeditions, tne latter was 
the only employment left for the activity 
and courage of adventurers. The objects 
of this institution were, to check the in- 
solence of overgrown oppressors, to suc- 
cour the distressed, to rescue the helpless 
from captivitv, to protect or to avenge 
women, orphans, and ecclesiastics, who 
could not bear arms in their own defence, 
to redress wrongs and to remove griev- 
ances. These were considered as acts 
of the highest prowess and merit Va- 
lour, gallantry, and religion, were blended 
in this institution ; humanity, courtesy, 
justice, and honour, were its character- 
istic Qualities; the enthusiastic zeal pro- 
dticea by religpon served to give it singu- 
lar energy, an4 to carry it even to a 
romantic excess : men were trained to 
knighthood by long previous discipline ; 
they were admitted into the order by so- 
lemnities no less devout than pompous ; 
every person of noble birth courted the 
honour ; it was deemed a distinction su- 
perior to royaltjr ; and monarchs were 
found to receive it from the hands of pri- 
vate gentlemen. These various circum- 
stances contributed to render a whimsi- 
cal institution of substantial benefit to 
mankind. 

Chivalry was employed in rescuing 
humble and faithful vassals from the op- 
pression of petty lords ; their women 
from savage lust ; and the hoary heads of 
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hermits (a species of Easteni monks, 
much reverenced in the Holy Land) 
from rapine and outrage. In the mean 
time the courts of the feudal sovereigns 
became magnificent and polite ; and as 
the military constitution still subsisted, 
militarv merit was to be upheld ; but 
destitute of its former objects, it natural- 
ly softened into fictitious images and 
courtly exercises of war, in "jousts" and 
"tournaments;" where the honour of 
the ladies supplied the place of zeal 
for the holy sepulchre ; and thus the 
courtesy of eleg^ant love, but of a wild 
and fanatic species, as being engrafted 
on spiritual enthusiasm, came to mix it- 
self with the other characters of the 
knights-errant. 

Chivalry, whatever might be the era of 
its origin, declined in England during the 
inglorious reigns of Ring John and Henry 
m. ; but revived under Edward I. This 
prince was one of the most accomplish- 
ed knights of the age in which he flour- 
ished, and both delighted and excelled in 
feats of chivalry. As a proof of this, it 
will be sufficient to allege, that when he 
"was on his return from the Holy I^nd, 
after his father's death, and knew that 
his presence was ardently desired in Eng- 
iana, he accepted an invitation to a tour- 
nament at Chalons in Burgundy, where he 
displayed his skill and valour to great ad- 
vantage, and gTiincd a complete victory. 
Edward HI. was no less fond of chivalry, 
and encouraged it both by his example 
and munificence. Having formed the de- 
sign of asserting his claim to the crown 
of France, he laboured to inspire his own 
subjects with a bold enterprising spirit, 
and to entice as many valiant foreigners 
as possible into his service. 

"This singular institution, says Dr. 
Robertson, in which valour, gallantry, and 
reli^on, were so strangely blended, was 
wonderfully adapted to, the taste and ge- 
nius of martial nobles ; and its effects 
were soon visible in their manners. War 
was carried on with less ferocity, when 
humanity came to be deemed the orna- 
ment of knighthood no less than courage. 
More gentle and polished manners were 
introduced, when courtesy was recom- 
mended as the most amiable of knightly 
virtues. Violence and oppression de- 
creased, when it was reckoned meritori- 
ous to check and to punish them. A scru- 
pulous adherence to truth, with the most 
religious attention to fulfil every engage- 
ment, became the distinguishing charac- 
teristic of a gentleman, because chivalry 
w ;ib I. jiivJ' f! as tlic school of honour, and 



inculcated the most delicate seiuibility 
with respect to that point. The admira- 
tion of these qualities, together with the 
high distinctions and prerogatives confer- 
red on knighthood in every part of Eu- 
rope, inspired persons of noble birth, on 
some occasions, with a species of military 
fanaticism, and led them to extravagant 
enterprises. But the^ imprinted deeply 
on their minds the principles of generosi- 
ty and honour. These were strengthen- 
ed by every thing that can affect the 
senses or touch tiie heart. The wild ex- 
ploits of those romantic knights who sal- 
lied forth in quest of adventures, are v ell 
known, and have been treated with pro- 
per ridicule. The political and perma- 
nent efforts of the spirit of chivalry have 
been less observed. Perhaps, the humani- 
ty which accompanies all the operations 
of war, the refinements of gallantry, and 
the point of honour, ' the three chief 
circumstances which distinguish modem 
from ancient manners, may be 'ascribed 
in a great measure to this .whimsical in- 
stitution, seemingly of little benefit to 
mankind. Th« sentiments which chival- 
ry inspired had a wonderful influence 
on manners and conduct, during the 
twelfth, thirteenth, fourteentli, and fif- 
teenth centuries. They were so deeply 
rooted, that they continued to operate 
after the vigour and reputation of the 
institution itself began to decline." In a 
word, chivalr}\ which is now an object 
of ridicule, was, at the period to which 
we have above refered, a matter of the 
greatest moment, and had no little inllu- 
ence on the manners of mankind, and 
the fate of nations. 

A respectable writer has traced, with 
ingenuity and much learning, a strong 
resemblance between the manners of the 
age of chivalry and those of the heroic 
ages delineated by Homer. Sec Letters 
on Chivalry, &c. 

CULORA, in botany, a genus of the 
Octandria Monogynia class and order 
Natural order of Rotacex. Gentiansr, Jus- 
sieu. Essential character: calyx eight- 
leaved ; corolla one-petalled, eight cleft; 
capsule one-celled, two-valved, many- 
seeded. Stig^ma four-cleft. There are 
four species. 

CHLORANTHUS, in botany, a genus 
of the Tetrandria Monogynia class and 
order. Natural order of Aggregatx. Es- 
sential character : calyx none ; corolla a 
petal, three-lobed by the side of the geipn; 
anthers growing to the petal ; drupe one- 
seeded. There is but one species. 

CHL0RI3, in botany, a genus of the 
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Po]/gamia Honoecia class and order. 
HeTinaphrodite calyx, glume two-valved, 
two-flowered; awned; corolla none ; sta- 
mina three ; styles two ; seeds one ; male 
calyx, glume one valved ; female sessile ; 
calyx, glume two-valved. There are fye 
species, natives of the West Indies. 

CHLOROSIS, in medicine, a disease 
commonly called the green-sickness. See 

MBDlCflTE. 

CHOCOLATE is made of roasted co- 
coa, which being first coarsely pounded 
in a stone mortar, is afterwards levigated 
on a slab of the finest grained marble ; 
to this a small quantity of vanilla is add- 
ed. The mixture is heated, sometimes 
with cream, and put into tin moulds of 
tbe size in which the cakes appear. 
Chocolate is nutritive, and not unwhole- 
some, provided the stomach be active, 
and that exercise be not neglected: it 
would be less objectionable if tbe vanilla 
were omitted, that being of a very heat- 
ing quality, but on it the flavour chiefly 
depends. Manufactured chocolate, and 
cocoa-paste, are , prohibited from impor- 
tation under severe penalties. See The- 

OBROHA. 

CHOCOLATE BROOM. A plant, from 
the seeds of which a beverage resembling 
chocolate is made in some parts of Penn- 
sylvania. See HoLCus Bicolor. 

CHOIR, that part of the church or ca- 
thedral where choristers sing divine ser- 
vice: it is separated from the chancel, 
where the communion is celebrated; and 
also from the nave of the church, where 
the people are placed ; the patron is said 
to be obliged to repair the choir of the 
church. 

CHOMELIA, in botany, a genus of 
the Tetrandria Monogynia class and or- 
der. Calyx four-parted ; corolla salver- 
shaped, four-parted; drupe inferior, with 
a two-celled nut ; stigmata two, thickish. 
One species, found in America. 

CHONDRILLA, in botany, a gtnui of 
Syngenesia Polygamia JEqualis class and 
order. Natural order of Compositac Se- 
miflosculosae. Cichoraccx, Jussieu. Es- 
sential oharacter: calyx calycled;floscules 
in many rows ; seeds muricated ; pappus 
simple, stipitatcd. There are three spe- 
cies. 

CHONDROPTERIGIOUS, a term ap- 
plied by the I^innzan system to an order 
of fishes with cartilaginous gills. Dr. 
Shaw, and other naturalists, have united 
the Branchiostcgi and Chondroptcrygii 
under the general title of Cartilaginei. 
Linnaeus separated the cartilaginous from 
the other fishes, and placed them in the 



class Amphibia, where they constituted 
the order Nantes. This distribution was 
made under the supposition of the carti- 
laginous flshes being furnished both with 
lungs and gills. The supposed lungs, 
however, have been since asceKained by 
naturalists to be only a modification of 
the gills, and it, therefore, now appears 
that this cartilaginous tribe are in reality 
fishes, differing principally, if not en- 
tirely, from other fishes, in having a car- 
tilaginous skeleton. They differffom the 
generality of other fishes, in having gills 
destitute of bony rays, or in the gills 
being cartilaginous, and they 'are defi- 
cient for the most part at least of obvious 
scales, those beingeither very deciduous, 
minute, or so deeply imbedded in the 
skin, as to be scarcely visible. In many 
of the cartilaginous fishes there is not 
the slightest appearance of scales on the 
surface of the skin. The Chondropterigii 
genera are, 

Acipenser Chimsera Gastrobranchu9 
Petromyzor Pristis Raia 
Squalus : which see. 

CHORD of an arch, is a right hnc join- 
ing the extremes of that arch. 

Chord of the complement of an arch^ 
the chord that subtends the rest of the 
arch, or so much as makes up the arch a 
semicircle. 

It is demonstrated in geometry, that 
the radius bisecting the chord also bi- 
sects the arch, and is perpendicular to 
the chord. From hence may be deduced 
these problems : 1. To make a circle 
pass through any three given points, not 
lying in a right line. 2. To find the cen- 
tre of any circle. 3. To complete a cir- 
cle from an arch given. 4. To describe 
a circle about any triangle given. 

Chouhb, Utie of one of the lines of the 
sector and plane scale. See Ikstrumx^its, 
mathematical. 

Chords, or Cords, in music, . are 
stringSjby the vibrations of which the sen- 
sation of sound is excited, and by the di- 
visions of which the several degrees of 
tune are determined. 

The chords of musical instruments are 
ordinarily made of cat-gut ; though some 
are made of brass or iron wire, as those 
of harpsichords, spinnets. Sec. Chords of 
gold- wire in harpsichords would yield a* 
sound almost twice as strong as those of 
brass ; and those of steel a feebler sound 
than those of brass, as being both' less 
heavy and less ductile. 

The rules for dividing chords, so as to 
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eonstitate »ny given intenral, are u fol- 
low : to assign such part of a chord 
A B as shall constitute any concord ; for 
example, a fifth, or any other interval, 
with the whole chord : divide the line 
A B into as many parts as the greatest 
number of the internal has units; thus 
the fifth being 2: 3, the line is divided 
into 

C 



A- 



B 



three parts : of these take as many as 
the lesser number 2 aa= A C, then is A C 
the part sought ; that is, two lines whose 
lengths are to each other as A B to A C, 
make a fifth. Hence, if it be required to 
find several different sections of the line 
A B, for instance such as shall be octave, 
fifth or third greater; reduce the given 
ratios 1 : 2, 2 : 3, and 4 : 5 to one funda- 
mentalythe series becomes 30 : 24, 20 : 15, 
the fundamental is 30, and the sections 
sought are 24 the third greater, 20 the 
fifth, and 1$ the ocuve. 

To divide a chord A B in the most 
simple manner, so as to exhibit aU the 
original concords. Divide the line into 
two equal parts at C, and subdivide the 
part C D into equal parts at D, and again 
the part C D into equal parts at £. 
C E D 

. ! ! I 



I I 



B 



Here A C : A B is an oetave, A C : A D 
afifth, A D : A B a fourth, A C : A E a 
third greater ; A E : A D a third less; 
A E : E B a sixth greater; A £ : A B a 
sixth less. 

Chord is also used in music for the note 
or tone to be touched or sounded : in this 
sense the fifth is said to consist of five 
chords or sounds. 

CHORDOSTYLUM, in botany, a genus 
of the Cryptogamia Fungi. Fungus te- 
nacius; on a very long, tough, slightly 
branched stem ; head globular, some- 
what deciduous, bearing the seeds. There 
are five species. 

CHORION, in anatomy, the exterior 
membrane which invests the foetus in the 
utcnis. 

CHOROGRAPHY, the art of deline- 
ating or describing some particular coun- 
try or province *. it differs from geogra- 
phy, as a description of a particular coun- 
try differs from that of the whole earth ; 
and from topography, as a description of 
a^coimtry differs from that of a town or 
'district 

CHOROIDES^ in anatomy, an epithet 



of several membranes, which on account 
of the multitude of their blood-vessels 
resemble the chorion. 

Choroides denotes the coat of the eye 
placed immediately under the sclerotica. 
It is veiy full of vessels, and coloured 
black. 

CHORUS, in dramatic poetty, one or 
more persons present on the stage during 
the representation, and supposed to be 
by-standers, without any share in the ac- 
tion. Tragedy in its origin was no more 
than a single chorus, who trod the stage 
alone, andwithout any actors, singing di- 
thyrambics or hymns in honour of Bsc- 
chus. Thespis, to relieve the chorus, 
added an actor, who rehearsed the ad- 
ventures of some of their heroes ; and 
fschylus, finding a single person too 
dry an entertainment, added a second, 
at the same time reducing the singing of 
the chorus, to make more room for the 
recitation. But when once tragedy began 
to be formed, the recitative, which at ust 
was intended only as an accessory part, to 
give the chorus a breathing time, became 
a principal part of the tragedy. At length, 
however, the chorus became inserted and 
incorporated into the action: soinetimesit 
was to speak, and then their chief, whom 
they called Coryphxus, spoke in behalf of 
the rest : the singing was performed by 
the whole company ; so that when the 
Coryphaeus struck into a song, the chorus 
immediately joined him. 

The chorus sometimes also joined the 
actors, in the course of the representa- 
tion, with their plaints and lamentations 
on account of any unhappy accidents 
that befel them : but the proper function, 
and that for which it seemed chiefly re- 
tained, was to show the intervals or the 
acts : while the actors were behind the 
scenes, the chorus engaged the specta- 
tors ; their songs usually turned on what 
was exhibited, and were not to contain 
any thing but what was suited to the 
subject, and had a natural connection 
with it ; so that the chorus concurred 
with the actors for advancing Uie ac- 
tion. In the modem tragedies the cho- 
rus is laid aside, and the music supplies 
its place. 

Chokus, in music, is when, at certain 
periods of a song, the whole company are 
to join the singer in repeating certain 
couplets or verses. 

CHRISTIANITY, the religion of Chris- 
tians, who derive their name from the 
founder, Christ, so denominated from the 
Greek word xff^y ' anoint, from the cus- 
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torn of anointing persons in the sacerdo- 
tal or regal character, as a public signal 
of their separation to important offices. 
Afler the death of Jesas, his disciples 
were for some years called Nazarenes, 
from Nazareth, where he was brought 
up. This name afterwards became the 
designation of a particular sect ; and we 
learn from a passage in the Acts of the 
Apostles, that, about the year 42, they 
who adopted the principles and professed 
the religion which Jesus had taught, and 
for the sake of which he cheerfully laid 
down his life, were distinguished by the 
name of Christians at Antioch. Hence 
the system itself is called Christianity. 
The foundation of a Christian's faith and 
practice, his ultimate, and, in truth, his 
only appeal, must be to the facts, the 
doctrines^ and the precepts of the Scrip- 
turesi particualrly those of the New Tes- 
tainent. Other formularies, other con- 
fessions off faith, from whatever motives 
dictated, »nd from whatever reasons re- 
commended, should ever be regarded 
with a suspicious eye ; lest, by laying 
stress upon what is human, we should 
overlook that which comes recommended 
upon divine authority. The careful read- 
er of the New Testament will find a 
detail pf instructions given, of wonder» 
performed, and of future events reveal- 
ed. He will also be struck with a very 
particular account of the sufferingB,death, 
resurrection, and ascension of Jesus, the 
founder. The histoij containing these 
things appears to be niiiy written, and to 
carry with it as substantial proofs of its 
authenticity, as any history that has 
gained credit in the world. Is the Chris- 
tian called upon for the reason why he 
believes in the antiquity of the writings 
of the New Testament ? he may reply, 
'< For the same reason that I believe the 
antiquity of Virgil's poems, Cxsar's Com- 
mentaries, or Sallust's narrations : and 
that is, the concurring testimony of all 
intervening ages. Do any ask. Why I 
believe that the several books were writ- 
ten by the persons whose names they 
bear ? I answer, for the same reason that 
1 believe the Georgics to be t^e produc- 
tion of Virgil ; Jerusalem Delivered, that 
of Tasso ; Paradise Lost, that of Milton ; 
an Essay upon the Subject of Miracles, 
to be the work of Hume ; and a Refuta- 
tion of that Essay, the performance of 
CampbelL Do any inquire, Whether the 
sacred pages have not been greatly cor- 
nipted? I answer. They have not been 
greatly corrupted : as appears by a colla- 



tion of the earliest manuscripts, and an 
appeal to the earliest versions and ancient 
fathers. So many corroborating circum- 
stances jflead in favour of the Gospel, 
that I must either disturb all records, or 
continueto admit the authenticity of those 
which display the duty and hopes of a 
Christian." 

In reasoning upon the truth of Christi- 
anity we may appeal to its internal evi. 
dence, and, combining the doctrine and 
precepts of the system, infer from them 
the validity of the system itself The early 
triumphs of this religion furnish another 
powerful argument in its support : espe- 
cially if it be remembered, that in the es- 
timation of the world it was neither ho- 
nourable, profitable, nor popular. Under 
every disadvantage, and struggling under 
the most terrible persecution, it flourish- 
ed, and has maintained its g^und for 
nearly two thousand years. Another argu- 
ment for the truth of the Christian reli. 
gion arises from the completion of pro- 
phecies, of which some preceded Jesus, 
and were accomplished in him,and others 
were uttered by him, and came to pass 
during his life ; such were the treachery 
of Jucuis, and the cowardice and meanness 
of Peter ; or within a few years after his 
crucifixion; of this Idnd was the memora- 
ble destruction of Jenisalem. The cha- 
racter of Christ, and the miracles which 
he wrought, are evidences of the divinity 
of his mission. On these grounds, if the 
(question be put '* Why are you a Chris** 
tian?"the answerhasbeen given by a good 
writer, from whom we shall transcribe it. 
*' Not because I was bom in a Christian 
country, and educated in Christian princi- 
ples; not because I find the illustrious Ba- 
con, Boyle, Locke, Clarke, and Newton, 
among the professors and defenders of 
Christianity ; nor merely because the sys- 
tem itself IS so admirably calculated to 
ment^and exalt human nature ; but be- 
cause the evidence accompanying the 
Gospel hasconvincedme of its truth. The 
secondary causes assigned by unbetievera 
do not, in my judgment^ account for the 
rise, progress, and early triumphs of the 
Christian religion. Upon the principles of 
scepticism, I perceive an effect without 
an adequate cause. I therefore stand ac- 
c][uitted to my own reason, though I con- 
tinue to believe and profess the religion 
of Jesus Christ. Arguing from effects to 
causes, I think I have philosophy on mv 
ude. And reduced to a choice of diflUcul- 
tiesyl encounter notso many, in admitting 
the miracles ascribed to the Savionr, as 
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lA the arbitrary supposition and conjec- 
tures of his enemies. 

" That there ortce existed such a person 
as Jesus Christ ; that be appearedln Judea 
in the reign of Tiberius; that he taught a 
system of morals superior to any inculcat- 
ed in the Jewish schools ; that he was 
crucified at Jerusalem ; and that Pontius 
Pilate was the Roman governor by whose 
sentence he was condemned and execut- 
ed; are facts which no one can reasonably 
call in question. The most inveterate 
Deists admit them without difficulty: and, 
indeed, to dispute these facts would be 
giving the lie to all history. As well might 
we deny the existence of Cicero, as that 
of a person by the name of Jesus Christ. 
And with equal propriety might we call 
in question the orations of the former, as 
the discourses of the latter. We are mo- 
rally certain that the one entertained the 
Romans with his eloquence, and that the 
other enlightened the Jews with his wis- 
dom. But it is unnecessaiy to labour thes^ 
points,becau8C they are generally conced- 
ed. I'hey who affect to despise the evan- 
gelists and Apostles profess to reverence 
Tacitus, Suetonius, and Pliny. And these 
eminent Romans bear testimonv to seve- 
ral particulars which relate to the person 
of Jesus Christ, his influence as the foun- 
der of a sect, and his crucifixion. From a 
deference to human authority, ^1 there- 
fore acknowledge that the Christian reli- 
gion derived its name from Jesus Christ. 
And many among the Deista are so just to 
its merits, as to admit that he taught bet- 
ter than Confucius, and practised better 
than Socrates or Plato. 

" To come then to the question : Why 
are you a Christian ? I answer. Because 
the Christian religion carries with it inter- 
nal marks of its truth; because not only 
without tlie aid, but in opposition to the 
civil authority, in bpposition to the wit, 
the argument, and violence of its enemies, 
it made its way, and gained an establish- 
ment in the world; because it exhibits the 
accomplishment of some prophecies, and 
presents others which have been since 
fulfilled; and because its author displayed 
an example, and performed works, which 
bespeak not merely a superior, but a di- 
vine character. Upon these several facts I 
ground my belief as a Christian. And, till 
the evidence on which they rest can be 
invalidated by counter evidence, i must 
ret^n my principles and my profession." 

CHROMATICS, is that part of optics 
which explains the several properties of 
the colours of light and of natural bodies. 

Before the lime of S ir Isaac Newton, the 



notions concerning colour were very 
vague. Des Cartes accounted colour a 
modification of light; and he imagined 
that the difference of colour proceeds 
from the prevalence of the direct or rota- 
tory motion of the particles of light. Gri- 
maldi, Dechales, and many others, ima- 
gined that the differences of colour de- 
pended upon the quick or slow vibrations 
of a certain elastic medium, with which 
the unii'erse is filled. Rohault conceived 
that the different colours were made bv 
the rays of light entering the eye at dif- 
ferent angles with respect to the optic 
axis. And Dr. Hooke imagined that co- 
lour is caused by the sensation of the ob- 
lique or uneven pulse of ligilt; which be- 
ing capable of no more than two varieties, 
he concluded there could be no more 
than two primary colours. 

Sir Isaac Newton, in the year 1666, be- 
gan to investigate this subject; when find- 
ing that the coloured image of the sun, 
formed by a glass prism,was of an oblong 
and not of a circular form, as, according 
to the laws of equal refraction, it ought 
to be, he conjectured that lig^t is not ho- 
mogeneal : but that it consists' of rays of 
different colour8,and endued with divert 
degrees of refrang^bility. And, from a 
farther prosecution of hisexperimepts,he 
concluded thatthe different colours of bo- 
dies arise from their reflecting this or that 
kind of rays most copiously. Tliis method 
of accounting for the different colours of 
bodies soon became generally adopted, 
and still continues to be the most prevail^ 
tng opinion. It is hence agreed that the 
light of the sun, which to us seems white 
and perfectly bomogeneal, is composed of 
no fewer than seven different colours, 
viz, red, orange, yellow, g^en, blue, 
purple, and violet or indigo : tliata bod\ 
which appears of a red colour has the 
property of reflecting the red ray » more 
plentifully than the rest; and so of the 
other colours, the orange, yellow, green, 
&c.: also that a body which appears black, 
instead of reflecting, absorbs all or the 
most part of the rays that fall upon it ; 
while, on the contrary, a body which ap- 
pears white reflects the grater part of all 
the rays indiscriminately, without sepa- 
rating them one from another. 

The foundation of a rational theory of 
colours being thus laid, the next inquiry 
was, by what peculiar mechanism, in the 
structure of each particuUr body, it was 
fitted to reflect one kind of rays more 
than another, and this is attributed by 
Sir I. Newton to the density of these bo- 
dies. Pr. H<5oke remarked, that thiu 
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transparent nibsUtices, particularly soap- 
vater blown into babbles, exhibited van* 
ous colours^ according to their thinness; 
and yet, when they have a considerable 
degree of thickness, they appear colour- 
leas. And Sir Isaac himself nad observ. 
ed, that as be was compressing two 
prisms hard together, in order to make 
their aides- (which happened to be a little 
conTex) to toueh one another, in the place 
of contact thev were both perfectly trans- 
parent, as if there had been but one con- 
tinued piece of glass : but round the point 
of contact, where the glasses were a little 
separated from each other, rings of differ- 
ent colours appeared. And when he af- 
terwards, farther to elucidate this matter, 
employed two convex glasses of teles- 
copes, pressing their convex sides upon 
one another, he observed several series 
of circles or rlnjgs uf such colours, diflTer- 
ent, and of various intensities, according 
to their distance from the common cen- 
tral pellucid point of contact. 

As the colours were thus found to vary 
according to the different distances be- 
tween the glass plates, Sir Isaac conceiv- 
ed that they proceeded from the different 
thickness of the plate of air intercepted 
between the glasses ; this plate of air be- 
inf* by the mere circumstance of thinness 
or thickness, disposed to reflect or trans- 
mit the rays of this or that particular co- 
lour. Hence, therefore, he concluded, 
that the colours of all natural bodies de- 
pend on their density, or the magnitude 
of their component particles : and hence 
also he constructed a table, in which the 
thickness of a plate necessary to reflect 
any particular colour was expressed in 
the millionth parts of an inch. 

From ft great variety of such experi- 
ments;, and observations upon them, our 
author deduced his theory of colours. 
And bence it seems that every substance 
in nature is transparent, provided it be 
made sufficiently thin ; as eold, the dens- 
est substance we know of, when reduc- 
ed into thin leaves, transmits a bluish 
green light through it. If we suppose any 
body, therefore, as' gold, for instance, to 
be divided into a vast number of plates, 
so thin aa to be almost perfectly transpa- 
rent, it is evident that all, or the ereat- 
est part of the rays, will pass through the 
upper plates, and when they lose their 
force will be reflected from the under 
ones. They will then have the same num- 
ber of plates to pass through which they 
had penetrated before; and thus, accord- 
ing to the number of those plates through 
vhiclithifyare obliged to pass, the object 
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appears of this or that colour, just as th« 
rings of colours appeared different in the 
experiment of the two plates, according 
to their distance from one another, or the 
thickness of the plate of air between theni. 

This theory of the colours has been il- 
lustrated and confirmed by various expe- 
riments, made by other philosophers, 
Mr. Delaval produced similar effects by 
the infusions of flowers of different co- 
lours, and by the intimate mixture of the 
metals with the substance of glass, when 
they are reduced to very fine parts ; the 
more dense metals imparting to the 
glass the less refrangible colours, and tht 
lighter ones those colours that are more 
easily refrangible. Dr. Prieatley and Mr. 
Canton, also, by laying very thin leaves or 
slips of the metals upon glass, ivory, 
wood; or metal, and passing an electrical 
stroke through them, found that the 
saitie effect was produced, tdx. that they 
were tinged with different colours, ac- 
cordinf^ to the (^stance from the point of 
explosion. 

Mr. Delaval has g^ven also an account 
of some experiments made upon the per- 
manent colours of opaque substances, 
which may prove of great importance in 
the arts of aying, &c. 

The changes of colour in permanently 
coloured bodies, he observes, are pro- 
duced by the same laws that take place 
in transparent colourless substances; and 
the experiments by which they are inves- 
tigated consist chiefly of various methods 
of uniting the colouring particles intQ 
larger masses, or divufing them into 
smaller ones. Sir Isaac Newton made his 
experiments chiefly on transparent sub- 
stances ; and in the few places where he 
treats of others, he acknowledges hia 
want of experiments. He makes the fol- 
lowing remark, however, on those bo- 
dies which reflect one kind of light and 
transmit another, •nz.that if these glasses 
or liquors were so thick and massy that 
no light could get through them, he ques- 
tioned whether they would riot, like 
other opaque bodies, appear of one and 
the same colour in all positions of the eye $ 
though he could not yet aflirm it 
from experience. Indeed it was the opi- 
nion of this great philosopher, that all 
coloured matter reflects the rays of light, 
some reflecting the more refrangible 
rays most copiously, and otiiers inos^ 
that are less so ; and that this is at once 
the true and only reason of these colours. • 
He was likewise of opinion, that opaque 
bodies reflect the light from their ante- 
rior surface, by some power of the body 
evenly djiffused over and external to it 
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With respect to transparent coloured bo- 
dies, he thus expresses himself: "A 
transparent body, which looks of any co- 
lour by transmitted light, may also look 
of the same colour by reflected light ; 
the light of that colour being reflected by 
the firther surface of that body, or by 
the air beyond it: and then the reflected 
colour will be diminished, and perhaps 
cease, by making the body very thick, 
and pitching it on the back side to dimi- 
nish the reflection of its farther surface, 
so that the light reflected from the ting- 
ing particles may predominate. In such 
cases the colour of the reflected light 
will be apt to vary from that of the light 
transmitted." 

To search out the truth of these opi- 
nions, Mr. Delaval entered upon a course 
of experiments with transparent colour- 
ed liquors and glasses, as well as with 
opaque and semitransparent bodies. And 
from these experiments he discovered 
several remarkable properties of the co- 
louring matter ; particularly, that in trans- 
parent coloured substances it does not re- 
flect any li^ht ; and when, by intercept- 
ing the light which was transmitted, it is 
hindered from passing through such sub- 
tances, they do not vary from their form- 
er colour to any other, but become en- 
tirely black. 

This incapacity of the colouring par- 
ticles of transparent bodies to reflect 
light, being deduced from very numerous 
experiments, may therefore be taken as 
a general law. It will appear the inore 
extensive, if it be considered that', for die 
most part, the tinging particles of liquors 
or other transparent substances, are ex- 
tracted from opaque bodies; that the 
opaque bodies owe their colours to those 
particles in like manner as the trans- 
parent substances do ; and that by the 
loss of them, they are deprived of their 
colours. 

Notwithstanding these and many otlier 
experiments, the theory of colour seems 
not yet determined with certainty. Tlie 
discuveries of Sir Isaac Newton, how- 
ever, are sufliclent to justify the following 
aphorisms. 

1. All the colours in nature arise from 
the rays of light 2. There are seven 
primary colours ; namely, red, orange, 
yellow, green, blue, indigo, and violet. 
3. Every ray of light may be separated 
into these seven primary colours. 4. The 
rays of light, in passing through the same 
medium, have different degrees of re- 
frangibility. 5. The difference in the co- 
lours of light arises from its different re- 
f^angibility : that which is the least re- 



frangible producing red ; and tltat which 
is the most refrangible violet. 6. By com- 
pounding any two of the primair, as red 
and yellow, or yellow and blue, tne inter- 
mediate colour, orange or g^en, may be 
produced. 7. The colours of bodies 
arise from their dispositions to reflect one 
sort of rays, and to absorb the others ; 
those that reflect the least refrangible 
rays appearing red, and those that reflect 
the most refrangible violet 8. Such bo- 
dies as reflect two or more sorts of rays 
appear of various colours. 9. The white- 
ness of bodies arises from their disposi- 
tion to reflect all the rays of lif^ht pro- 
niiscuously. 10. The blackness of bo- 
dies proceeds from their incapacity to 
reflect any of the rays of light. And 
from their thus absorbing all the rays 
of light that are thrown upon them, it 
arises, that black bodies, when exposed 
to the sun, become hot sooner than all 
others. 

. Sir Isaac Newton, in the course of his 
investigations of the properties of Tight, 
discovered that the lengths of the spaces 
occupied in the spectrum by the seven 
primary xblours exactlv coirespond to 
the lengths of chords that sound the se- 
ven notes in the diatonic scale of music ; 
which is made evident by an experiment. 
On a paper, or other fit substance, in a 
darkened room, let a ray of light be re- 
fracted by means of a prism into a spec- 
trum of some size, marking upon it the 
precise boundaries of the several colours, 
and it will be found that the spaces by 
which the several colours are bounded, 
thz. the space containing the red» that 
containing tlie orange, yellow, &c. will 
be in exact proportion to the diristons 
of a musical cnoitl for the notes of an oc- 
tave ; that is, as the intervals of these ; 1 
8.5.3«s.3. 9.1 Sec Co- 
T » ¥ > 4 > 7 > 7 > T» I ?• 
iiouas. Optics, &c. 

CHROME, a metal discovered by Vao- 
quelin. It exists in the state of an acid« 
combined with oxide of lead, in a beauti- 
ful mineral named red lead, found in Si- 
beria, and with regard to which very dis- 
cordant analyses had been given by dif- 
ferent chemists. Vauquelin reduced the 
metallic acid which he discovered in it to 
the metallic acid, and his researches have 
been confirmed by those of Klaproth and 
Gmelin. It derives its name flrom the 
splendid and numerous oolours which it 
presents in its saline combinations. It 
has since been discovered in various mi- 
nerals. The native chroroatc of lead, or 
the red lead of Siberia, is generally crys- 
tallized in oblique tetr&hedral prisms. Its 
colour is a fine aurora red; its lustre 
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shining, and intermediate between ada- 
mantine and resinous ; the crystals are 
translocid ; the fracture is uneven ; th^ 
specific grarity 6.0269. It depreciates 
before the blow-pipe, and melts into a 
blackish scoria. It colours borax green 
by funon. According to Vauquelin, it is 
composed of 57.10 of lead, 6.86 of oxy- 
gen, and 36.04 of chromic acid. There 
is found with the chro'mate of lead, a mi- 
neral of a green colour, in minute crys- 
tals, which Vauquelin found to be com- 
posed of the oxides of chrome and lead, 
and which, as he conjectures, has proba- 
bly originated in the decomposition of the 
perfect chromate, from some process by 
which part of its oxygen has been ab- 
stracted. 

Native chromate of iron has more late- 
ly been found in the department of Var 
in France, and likewise in Siberia. This 
mineral is massive, of a blackish brown 
colour, with no great lustre, and opaque; 
its fracture is uneven, and it is hard and 
difficult to break ; its specific gravity is 
4.0. It is scarcely fusible before the 
btow-pipe, but with boras^it melts into a 
glass of a fine g^en colour. According 
to an accurate analysis of it, it consists of 
63.6 of chromic acid, or perhaps rather 
oxide of chrome, and 36 of oxiae of iron. 
Chrome has been also found in smaller 
(juantitiea in other minerals, -particularly 
in some gems, of whicli it appears to be 
the colouring principle. It exists in the 
emerald, in the state of green oxide, 
and in the spinal ruby, in the state of 
acid. 

Vauquelin extracted the metal from 
the red lead ore, by adding to it muriatic 
acid, which combines With the oxide of 
lead, and forms a compound that is pre- 
cipitated, the chromic acid remaining in 
solution. To abstract a little muriatic 
acid combined with it, oxide of silver is 
cautiously added, and the pure chromic 
acid being decanted from the precipitate 
of muriate of silver, and evaporated, is 
exposed to a very strong heat, excited 
by a Ibrge, in a crucible of charcoal, 
placed within another of porcelain. It 
is thus reduced to the metallic state. It 
is to this chemist that we are indebted, 
principally, for a knowledge of its pro- « 
perties. 

Chrome is of a white colour inclining 
to grey: it is very brittle; its fracture 
presents a radiated appearance, needles 
crossing in different directions, with in- 
terstices between them. Its other physi- 
cal^ qualities have not b^en determined. 
This metal- is difficult of fusion. Expos- 
??d to the heat of the blow-pipe, it does 



not melt. When fused, by having berti 
exposed to the intense heat necessary to 
its reduction, it presents crystalline fila- 
ments, which rise above the metallic 
mass. Chrome is not easily acted on b}' 
the acids. Even when reduced to a fine 
powder, and treated with concentrated 
boiling, nitric acid, it is oxydized witli 
much difficulty, and communicates to th^ 
acid only a g^een tinp^e. 

Chrome, in the state of acid, appears 
to be more susceptible of combination, 
and this acid bbing obtained without dif- 
ficulty from its native combinations, its 
chemical relations have been more ex- 
amined. Chromic acid is very soluble in 
water; the taste of the solution is sharp 
and metallic; it is of an orange-red co- 
lour; by evaporation, either spontaneous 
or with a gentle heat, it affords crystals 
in long slender prisms, of a ruby-red 
colour. This acid combines with the 
alkalies, earths, and metallic oudes^ 
forming neutral salts, which tfre named 
chromates. 

The combinations of this acid with me- 
tallic oxides are in general possessed of 
very be:*.utiful colours, and are well 
adapted to form the finest paints. That 
with oxide of lead has an orange yellow, 
of various shades ; that with mercury, a 
vermilion red; with silver, a carmine 
red; with zinc and bismuth, the colours 
are yellow ; with copper, cobalt, and an- 
timony, they are dull. 

CHRONOLOGY, is that science which 
relates to time; treats of the division of it 
into certain portions, as days, months, 
years, centuries ; and the application of 
these portions, under various forms and 
combinations, as cycles, xras, &c. to the 
elucidation of history. What is proposed 
in the present article is, to point out the 
chief methods by which the several por- 
tions of time have been computed, and 
in which they have been employed in as- 
certaining the connection, and determin- 
ing the dates, of past transactions. 

The divisions of time which most pro- 
bably first attracted the notice of man- 
kind, as most obvious to their senses, 
were those marked by the revolutions of 
the heavenly bodies, days, lunar months, 
and years : and if these had correspond- 
ed so exactly to each other, that ei'ery 
lunation had'consisted uniformly of the 
same number of days, and each year of a 
regular number of complete lunations, 
the business of chronology would have 
been attended with comparatively little 
difficulty. In consequence, however, of 
variations in the revolutions of the earth, 
which it is not requisite here to expUiri) 
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it has become necegtuy to adjust these 
periods to each other by, certain artificial 
divisions. Of these divisions, 

7^ Day claims our first notice. In 
common speech, a day means that period 
of time, which is included between the 
first appearance of lif^ht in the rooming 
and the return of darkness in the evening, 
or during which the sun is visible above 
the horizon. But the word is used, in a 
more comprehensive sense, to denote the 
time of a complete revolution of tlie 
earth round its axis. T)|e former has 
been denominated a natural, the latter a 
civil, and sometimes a solar, day. The 
beginning of the day has been various! v 
reckone<l by different nations. The Chal- 
daeans, Syrians, Persians, and Indians, 
reckoned the day to commence at sun- 
rise. The Jews, also, used this method 
for their civil, but began the sacred day 
at sun-set: this latter mode was used 
likewise by the Athenians, the Aralis, 
the Ancient Gauls, and some other Euro- 
pean nations. The Egyptians appear to 
have had several roethoas of reckoning 
their day; probably the mode varied in 
different ports of the country, and in the 
same place at different periods. The an- 
cient inhabitants of Italy computed the 
day from midnight, and in this they have 
been followed by the English, French, 
Dutch, Germans, Spaniaras, and Portu- 
guese; modern astronomers, after the 
Arabians, count the dav from noon. 

The day was subdivided by the Jews 
and Romans into four parts, which they 
denominated watches or vigils; the first 
commenced at six in the morning, the 
second at nine, the third at twelve, and 
the fourth at three in the afternoon. The 
beginning of the first watch was, by the 
Jews, cafied the third hour, and so on 
in succession to the fourth watch, which 
vas reckoned the twelfth hour. The 
night was divided in a similar manner. 
oSier modes of dividing the day have 
been in use among different nations; but 
that which is now most general in civi- 
lized countries is into 24 equal parts 
or hours. With respect to the different 
inventions which have been used for mea- 
suring or distinguishing the hours of the 
day, we refer to the articles CLvrsTsai, 
Clock, Suif-DiAL, &c. 

The Week, is a division of time, of which 
it may be proper to take some notice be- 
fore we proceed to the month. Various 
divisions which might be included under 
this denomination nave obtained in dif- 
ferent coimtries. The earlier Greeks 
divided their month into three portions. 



often days each : the Northern Chinese 
had a week of fifteen days, and the Meii- 
cans one of thirteen. But the Chaldeans^ 
and most other Oriental nations, have, 
from time immemorial, used the Jewish 
week of seven days, which has been 
adopted by the Ifahommedans, and ia- 
troauced« with christian!^, to roost of 
tHe civilized nations of the world. In 
the Old Testament, the term week is oc- 
casionally applied to a period of seven 
years, as well' as of seven dajs; and to 
this it is necessary to attend, in order to 
understand the passages wherein the 
word is used in that sense. 

The Month. There can be little doubt, 
but that this division of time was at first 
suggested by the phases, or the periodi- 
cal change in the appearances of the 
moon, and consequently, that in ancient 
computationii the months were invariabhr 
lunar. The difficulty, however, of ad- 
justing this month to the annual revolu- 
tion of the earth, led, with the improve- 
ment of astronomy, to the invention of 
other divisions under this name. Months 
are now divided into astronomical and 
civil. The astronomical months, with 
which chronology is concerned, are mea- 
sured by the revolutions of the moon, 
and are either periodical or synodical. 
The periodical lunar month is composed 
of the time which elapses between the 
departure of the moon from any part of 
her orbit, and her return 10 the same 
point, which is 27 days, 7 hours, and 4o 
minutes. The synodical lunar month is 
reckoned from one conjunction of the 
sun with the moon to another. This pe- 
riod is not always the same, being sub- 
ject to the variation occasioned by the 
motion of the sun eastward on the edip- 
tic : a mean lunation consists of 29 days, 
12 hours, and 44 minutes. This was the 
lunar month mostly in use in ancient 
times. The civil month is that artificial 
space of time, by means of which the 
solar year is divided into twelve parts : 
these months, which were first ordained 
by Julius CKsar, connst of thirty, or thir- 
ty-one days each, with the exception of 
February, which commonhr contairts 
twenty-eight, and every fourth year 
twenty-nine, days. 

Years. The year may be tenned the 
largest natural division of time. As the 
diurnal revolution of the earth would na- 
turally lead to the division into days, and 
the phases of the moon, with a little at^ 
tention, to that into months, so the an- 
nual motion of the earth round the sun* 
which would be marked by the periodr- 
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qa] return of certain appearances, sea- 
sons, &c. would in due course lead to the 
adoption of this larger division. At 
what time this took place is uncertain, 
but probably not before considerable ad- 
Tsnces had been made in astronomical 
science. It was \ong, however, sfler its 
first adoption, before it attained to any 
thtn|^ like an accurate form. The 
most ancient measure of the year, of 
which we know, consisted of twelve lu- 
nar months, which, for the facility of 
computation, being all considered as 
equal in lenf^h, and to contain thirty days 
each, amounted to 360 days. It is conjec- 
tured that this gave rise to the division of 
the ecliptic, which still obtains, into 360 
equal parts or degrees. 

This luni-solar year probably had its 
rise in Chaldxa, or Eg^^pt ; we learn, at 
least, from the testimony of Herodotus, 
that it was used in the latter country. 
Hence, with the diffusion of science, it was 
carried into other regions, and very gene- 
rally adopted. It was early in use among 
the Indians, Chinese, the Mcdes, and Per- 
sians, and the ancient Greeks. Its measure 
being, however, inaccurate, containing 
five days and a Quarter more than the lu- 
nar, and as mucn less than the true solar 
year, and this defect becoming every year 
more perceptible from the retrocession 
of the seasons, &c. it was soon consider- 
ed necessary to subject it to some revi- 
sion. The I'hebans are supposed to have 
been the first who undertook its correc- 
tion, by making an annual addition of 
five days to the luni-solar year. Thales 
introduced this improvement into the an- 
cient Grecian year, and it was adopted, 
with some trifling variations in particular 
instances, into the Indian, the Chinese, 
and the Jewish year. 

The Roman yCar, as regulated by Ro- 
mulus, and afterwards reformed by his 
successor Nunia, was reckoned by lunar 
months, and adjusted to the seasons by 
a number of intercalary days. It consist- 
ed often lunar month's, of which Decem- 
ber was the last, and to these two whole 
intercalary months were added, but not 
inserted in the calendar. This year be- 
gan at first in March ; but the Decemviri, 
who undertook its reformation, changed 
the order of the months into that in which 
they now stand, introduced the two in- 
tercalaty- months, January and February, 
into the calendar, and miade January the 
firrt month of the year. 

Owing to. the ignorance, or the care- 
iesiness, of the Pontifices Mazimi, to 
'*hoac care the regulation of the interca- 



lary davf was committed, the year waa 
reducea to such disorder in the time of 
Julius Cxsar, that the winter months had 
fallen back to the autumn. To restore 
them to their proper season, Cxsar 
formed a year or 445 days, which has 
been styled the year of confusion. With 
the assistance of So8igenes,a mathemati- 
cian of Alexandria, he afterwards, in the 
year B. C. 45, instituted a solar year of 
365 days 6 hours, which is now known 
under the name of the Julian yeah *To 
adjust this year to the annual revolution 
of the earth, which is six hours and 
some minutes more than 365 days, tlie 
length of the ordinary year, a dav was 
appointed to be intercalated eveiy fourth 
year in the month of February : this day, 
from its position in the Roman calendar, 
was called bissextile, a name which has 
also been given to the year in which the 
intercalation takes place. 

The Julian year, although it approach- 
es very near the truth, is not, howevei^ 
perfectly correct. The true time of the 
annual revolution of the sun in the eclip- 
tic is 365 days, 5 hours, and nearly 49 
minutes, which falls short by a few mi- 
nutes of the time assumed in the Julian 
year. How triBing soever this difference 
might at first appear, it amounted in a 
hundred and thirty-one years to a whole 
day : in consequence of this, the vernal 
equinox, which Sosigenes, in the first 
year of the Julian correction, observed to 
fall on the 25th of March, had gone back 
in A. D. 325, at the time of the council 
oflSTice, to the 21st, and in A. D. 1582, 
to the 1 1th of March. To remedy this 
growing defect. Pope Gregoiy XIII. 
caused the calendar to undergo another 
correction. In A. D. 1580, he ordered 
ten days to be cut out of the month of 
October, so that the fourth was reckoned 
the 15th day : and to prevent such retro- 
cession in future, in addition to the Ju- 
lian regulation with respect to the bissex- 
tile year, he ordainea that tlie years 
1600, 2000, 240Q, and every fourth centu- 
tury in succession, should have ka inter- 
calation of a day, but that in the other 
centuries, 1700, 1800, 1900, 2100, &c. 
the day should be omitted, and those 
years remain common years. This re- 
g^ation comes so near the truth, that the 
only correction it will require will be 
the suppression of a day and a half in five 
thousand years. 

The Gregorian year, or, as it b vulgar- 
ly called, the new style, was immediately 
adopted in Spain, Portugal, and part of 
Italy. It waa introdoceointo France in 
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October of the ume jear, -the tenth of 
which month was, bj an onii nance of 
Henry 111 reckoned the twentieth daj. 
In Germanj it waa adopted by the Catho- 
lic autes in 1583, but the Proteatant 
Btatea adhered to the old calendar until 
the year irOO. Denmark abo adopted 
it aMrat this period, and Sweden in 
1753. It waa-not used in Enj^Und before 
1752, when, by act of Fariianient, the 
style was changed, ami the third of Sep- 
tember was reckoned the fourteenth, the 
difference having by this time increased 
to eleven days. Riissia is the only coun- 
try in Europe in which the old mode of 
reckoning is still in use. 

l*he want of some specific standard, 
which could be regarded as common to 
all nations, has occasioned great diversity 
in different countries in fixing the be- 
ginning of the year. The -ChaMxans and 
Egyptians reckoned their years from the 
autumnal equinox. The Jews also reck- 
oned their civil year from this period, 
hut began their ecclesiastical year in the 
spring. Geroschid, the King of Persia, 
ordered the year in tliat cotintty to com- 
mence at tlie vernal equinox. In Sweden 
the year formerly commenced at the 
winter solstice. The Greeks used differ- 
ent methods, some of the states begin- 
ning the year at the vernal, others at the 
autumnal equinox, and some at the sum- 
mer solstice. The Roman year at one 
time began in March, but afterwards was 
made to commence in January. The new 
year's day of the Church of Rome is "fix- 
ed on tlie Sunday nearest the full moon 
of the vernal equinox. In England, the 
year begun in March until A. D. 1752, 
when the act of Parliament which altered 
the style ordained it to commence on the 
first of January. 

Having thus given a short account of 
the lunar and solar years which have 
been mostly in use, and an acquaintance 
with which is of most consequence in 
chronology, it will be proper just to no- 
tice 8omc combinations of years which arc 
mentioned in ancient history, and there- 
fore proper to be known. 

Lustra. The Romans sometimes reck- 
oned by lustra, a period of five years, 
which derived its name from a census 
instituted by Serviua Tullius, which was 
to be paid by the Roman people every 
fifth year. 

The Olympiads v/cre, however, the 
most remarkable of these combinations. 
They consisted "of four Grecian years, 
and derived their names from the pub- 
lie games celebrated every fonrth year 



at Olympb, in Peloponnesos. These 
games were institulol in honour of Ju- 
piter, but at what time, or by whom, is 
not known. After they had been ne- 
glected and disconGnued for some time, 
they were restored by Iphitus, King of 
Elis, in the year B. C. 776 ; and it is from 
this date that the Olympiads are reckon- 
ed in chronology. 

Cycles are fixed intervals of time, com- 
posed of tlie successive revolutions of a 
certain namber of years. The lustra and 
the oljrmpiads may perhaps be included 
under this name, but the term is more 
commonly appropriated to larger inter- 
vals, connected with the periodical re- 
turn of certain circumstances and appear- 
ances. The great use made of cycles in 
chronology requires that they be parti- 
cularly noticed. 

From the defective nature, of the 
Greek calendar, the Olympic year, as it 
has been called, was subject to consider- 
able variation ; and, from the retroces- 
sion of the months which it occasioned, 
producing a gradual change of the sea- 
aons when the games were to be cele- 
brated, led to much inconvenience. 
Cleostrates, a mathematidan of Tene- 
dos, endeavotired to give it a more per- 
fect form, by inventing a cycle of eight 
years : this, however, beine computed by 
lunar years, still left the calendar subject 
to great inaccuracies. To rectify these, 
Meton, a mathematician of great celebri- 
ty, invented— 

The Lunar Cycle, a period of nineteen 
solar years, at the end of which interval 
the sun and moon return to very nearly 
the same part of the heavens. This im- 
provement was at the time received with 
universal approbation ; but not being 
perfectly accurate, was afterwards cor- 
rected by Eudoxus, and subsequently by 
Calippus, whose improvements modem 
astronomers have adopted. 

The use of this cycle was discontinued 
when the games, for the regulation of 
which it was composed, ceased to be 
celcbrnted. The Council of Nice, hoa*- 
ever, wishing to establish some method 
for adjusting the new and full moons to 
the course of the sun, with the view of 
determining tlie time of Easter, adopted 
it as the best adapted to answer the pur- 
pose: aqd from its great utility, they 
caused the numbers of it to be writ- 
ten on the calendar in golden letters, 
which has obtained for it* the name of 
the golden number. The gulden number 
for any year is found as follows : — The 
first year of tlie christian jcra corresponds 
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to tl»c second of this cycle ; if then to a 
given year of tliis ara one be added, and 
the sum be divided by 19, the quotient 
will denote the number of cycles which 
have revolved since the commencemeiH 
of the Christian sera, and the remainder 
win be the gfolden number for the given 
year. e. g-. if the jjolden number of the 
present year (1808) be required, one be- 
ing added, the sum will be 1809 ; this be- 
ing divided by 19, will give 95 for the 
quotient, and 4 for the remainder, or 
golden number souglit. 

The Solar Cycle is another of these f>e- 
riods, the inventor of which is at present, 
however, unknown. It consists of 28 
years, at the expiration of which the sun 
returns to the sign and degree of the 
ecliptic which he had occupied at the 
conclusion of the preceding period, and 
the days of the week correspond to the 
same days of the month as at that time. 
It is used to determine the Sunday, or 
dominical, letter, which we shall briefly 
explain. 

In our present calendars the days of 
the week are distinguished by the first 
seven letters of the alphabet: A, B, C, 
D, E, F, G ; and the rule for applying 
these letters is, invariably, to put A for 
the first day of the year, whatever it be, 
B for the second, and so in succession to 
the seventh. Shottid the first of January 
be Sunday, the dominical, or Sunday, let- 
terfor that year will be A, the Monday 
letter B» &c and as the number of the 
letters is the same as that of the clrys of 
the week, A jvill fall on ^very Sunday, B 
en every Monday, &c. throughout the 
year. Had the year consisted of 364 days, 
making an exact number of weeks, it is 
obvious that A would always have stood 
for the dominical letter : the year con- 
taining, however, one day more jt follows 
that the dominical letter of the succeed- 
ing year will be G. For Sunday|being the 
first day of the preceding year will be 
also the last, and the first Sunday in the 
next year will fall on the seventh day, 
and will be marked by the seventh letter, 
or G. This retrocession of the letters 
will, from the same cause, continue 
every year, so as to make F the domini- 
cal letter of the third, &c. .If every year 
were common, the process would con- 
tinue regularly, and a cycle of seven years 
would suffice to restore the same letters 
to the same days as Before. But the in- 
tercalation of a day, every bissextile or 
fourth year, has occasioned a variation in 
this respect. .The bissextile year con- 
taining J66, instead of o65 days^ will 



throw the dominical letter of the follonv 
ing year back two letters ; so that, as in 
the present year (1808), if the dominical 
letter at the beginninfi^ of the year be C, 
the dominical letter of the next year will 
be, not B, but A. This alteration is not 
effected by dropping a.lettcr altogether, 
but by changing the dominical letter at 
the end of February, where the interca- 
lation of a day takes place. Thus, in the 
present year, C is the dominical letter in 
January and February, but B is substii 
tuted for it in March, and continues to 
be the dominical letter through the re- 
mainder of the year. In consequence 
of thi^ change every fourth year, twenty- 
eight years must elapse, before a com- 
Slete revolution «an take place in the 
ominicfil letter, and it is on this circunt^ 
stance that the period of tite solar cycle 
is founded. A table constructed to shew 
the dominical letters, for any given years 
of one of these cycles, will answer for the 
corresponding years in every successive 
cycle. The first year of the Christian 
aera corresponds to the ninth of this cy- 
cle ; if, therefore, to any given year of 
the Christian sera nine be added, and the 
spm be divided by 28, the quotient will 
denote the number of the revolutions of 
the cycle since the ninth year B. C. and 
the remainder will be the year of the cy- 
cle. If there be no remainder, the year 
of the cycle will be the last, or twenty- 
eight, e. g. Nine being added to 1808, 
makes 1817 ; this sum being divided by 
28, gives a quotient of 64 for the revolu- 
tions of tlie cycle, and a remainder of 25 
for the year of the cycle. There is ano- 
ther cycle in use, called 

The Cycle of Indiction, It consists of 
fifteen years, and is derived from the Ro- 
mans. ^ Learned men are not agreed as to 
the origin of it, but the most probable opi- 
nion is, that the return of this period was 
appointed for the payment of some public 
taxes or tributes. The first year of this 
cycle is made to correspond to the year 
3 B C. If therefore to any given year of 
the Christian sra 3 be added, and the sum 
be divided by 15, the remainder will be 
the year of tliis cycle. There is however 
another mode of calculating it. This cycle 
was established by Gonstantine A. D.*ol2; 
if therefore from the given year of the 
Christian sera 512 be subtracted, and the 
remainder be divided by 15, the year of 
this cycle will be obtained. In either of 
tliese ways, if there be no remainder, the 
indiction will be 15. We subjoin an ex- 
ample, calculated by each ot the methods 
above specified. 
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The Julian Period, some ftcquaintance 
with which is indispensable in the study 
of chronology, will be easily ttndertood 
from the preceding account of the cycles. 
It is formed by the oombination of the 
three, by multiplying the numbers 28, 19, 
-and 15, of the cycles of the sun, moon, 
and indiction, into each other. The total 
of years thus produced is 7980, of which 
the Julian period consists, at the expira- 
tion of which, and not sooner, the first 
years of each of those cycles will again 
come together. This period was invented 
by Joseph Scaliger, as one by which all 
xras, epochs, and computations of time, 
might readily be adjusted. The first yejir 
of the Christian aera corresponds to the 
4714th of the Julian period, anditextends 
as for back as 706 years beyond the com- 
mon date of the creation 4004. The year 
of the Julian period, corresponding with 
any given year before or Mnce tlie com- 
ZDcncement of the Chiistian aera, may 
easily be fonnd by the foOowing rule. 
If the year required be of the latter 
kind, acid to it 4713, the number of years 
of the Julian period elapsed before the 
Christian tera, and the sum will be the 
year required. If it be of the former, 
subtract the j^ear B. C. from 4714^ and the 
^lifFcrence will give it. 

This periodhas been esteemed by many 
to be or the highest importance in chro- 
nology, as affording a common standard 
for the adjustment of different epochs. 
Modem chronologers are not however so 
warm in their admiration of it as their 
predecessors bavo been. A common 
standard is unquestionably of the highest 
consequence in the comparison of dates 
and aenis, and in the general arrangement 
and division of time ; and from its great 
utility, and the necessity of its frequent 
application, St is of importance that it 
should be as simple as possible in its na- 
ture and construction. The Julian period 
is liable to objection on the latter score, 
as being rather complicated in its forma- 
tion ; and its necessity is now altogether 
superseded by the very general adoption 



of the Christian sera as the standard of 
time. Any events or acras, prior or sub- 
- sequent to itscomraencement, may easily 
be computed by it, and the date m them 
be impressed in the memory with veiy 
little exertion or difficulty. 
It remains that we give some account of 
Epochs and jEnu, terms which con- 
stantly recur in history, and the elucida- 
tion of which belongs to the prorince of 
chronology. An epoch is a certain point, 

fcnerally determined by some remarka- 
le event, from which time is reckoned: 
and the years comptited from that period 
are denominated an zra. The birth of 
Christ is considered as an epoch -the 
years reckoned from that event are called 
the Christian xra. 

In sacred chronology, the first and most 
remarkable epoch is tt^at of the creation 
of the world. As learned men could not 
agree as to the precise time when this 
took place, the folly of reckoning from it 
as a standard soon became appearent, and 
the practipe was in consequence aban- 
doned. Archbishop Usher, whose scrip- 
ture chronology is adopted* in our Eng- 
lish Bibles, fixes this event in the year 
4004 before Christ. Playfair places it in 
4007. 

The universal deluge forms another 
epoch, this is placed by Usher in the year 
B. C. 2349. A third sacred epoch is the 
call of Abraham, which happened* accord- 
ing to the same learned authority, B. C. 
1921. ThQ next epoch is the departure 
of the Israelites from Egypt, which Usher 
places B. C. 1491. 

In profane history, we shall first notice 
the epoch of the Argonautic expedition* 
an event much celebrated in ancient his- 
tory, and of some importance in chrono- 
logical discussion, from being adopted by 
Sir Issac Newton as the foundation of his 
8}'stem of chronology. The date of this 
transaction has been placed in the year 
1225 B. C. but in this chronologers are 
not agreed. 

The destruction of Troy forms another 
remarkable epoch. Considerable uncer- 
tainty prevails as to the exact 'time when 
this event, as well as the preceding, took 
place. Plavfair fixes it in the year B. C. 
1184. 

The aera of the Olympiads we have no- 
ticed above, and it will be unnecessaiy to 
give any farther account of it here. The 
epoch of the building of Borne is the next 
that claims our attention. From the total 
want of early records, and other necessa- 
ry documents for rlcciding the question, 
the date of tliis event is involved in the 
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obscurity common to many other remote 
occurrences. The Roman writers them- 
selves, and all who have followed tbem 
on the subject, differ widely respecting 
it. Polybius fixes it in the year B, C* 
751. Cato, and. others, one year earlier. 
Terentius Varro places it in 753 B. C. 
Fsbius Pictor, who is followed by Diodo- 
rus Siculus, assigns it to 74T B. C. Sir 
Isaac Newton aoopts the year 627 B. C. 
and Playfair, after Varro, whose computa- 
tion was used by the Rom^ Emperors 
in their public inatruments, places it in 
the year B. C. 753. Great use is made 
of this epoch in the histories of ancient 
Rome, and the historical student will 
do well to ascertun, if possible, what opi- 
nion the author he may he perusing 
adopts, and to what year of the Christian 
zrathe first year of Home, according to 
his author, corresponda. The dates of 
the events will by this method he accu- 
rately ascertained as he proceeds. The 
Romans sometimes reckoned the year 
from the establishment oi the consular 
dignity, and afterwards from the years of 
the Emperors. 

The era of ^abonsssar is another of 
those standarda by which the dates <^ 
events in some histories are regulated. 
Nabooassar was the founder of the Ba- 
bylonish monarchy. This sra is reckoned 
from the commencement of his reign, 
which is placed in the year B. C. 7^7, of 
the Julian period 3967, and extends as 
far down as the death of Alexander. The 
Nabonassarean year consists of 12 montlis 
of 30 days each, and five intercalary days, 
making in all 365 days. 

Tbexra of the Seleucidae, or, aa it is 
sometimes called, the year of the con- 
tracts, is reckoned from the establish- 
ment of Seleacua, one of Alexander's 
Stnerals, after that conqueror's death, in 
e empire of Babylon, and is reckoned 
from the year B. C. 312. It is generally 
suppoeed to have begun in the spring. 
It was used in a large district of Asia, 
and adopted by the Jews. 

The Spanish sra, founded on a division 
of the Roman provinces among the Tri- 
umviri, was long in use in Spain and Af- 
rica, and was adopted in the dates of the 
principal councils and synods held in those 
countriea. It is reckoned from the first 
of January B.C. 38. This was afterwards 
superseded by 

The Christian aera. Learned men have 
differed in opiiuon with respect to the 
exact time or the birth of Christ, some 
placing it four, others seven, years earlier 
than the first year of the Christian aera. 

voum. 



The uncertainty which exists upon this 
point arises from the xra not having been 
used until so many centuries had elapsed, 
that it waa impossible to fix the date with 
accuracy. This is, however, of very little 
consequence in the application of this 
aera to chronological purposes, for all are 
agreed as to the numerical date of every 
year, the year 1808, for instance, being 
universally received as the year 1808 <» 
the Christian aera, although probably not 
the exact measure of the time whicn has 
elapsed from the birth of Christ. This 
aera was invented about the year 527 by 
Dionysius, a Roman abbot, who reckon- 
ed the first year of it to correspond with 
the 4714th of the Julian period. It may 
be useful to give the readier a view of the 
years of the other principal aeras which 
correspond to the first of this : accordiiuf 
to Playfair, (who, it is to be observed, 
dififers in manjr respects from other chro- 
nologers, but is, nevertheless, a most re- 
spectable authority) these are the 4008th 
year of the world, the first year of the 
195th Olympiad, the 754th year of Rome^ 
the 740th of the Nabonassarean aera, the 
313th of the Seleucidae, the 46tli Julian 
year, and the 39th of the Spanish aera. 

The aera of Dioclesian was used pretty 
generally by the Christians previous to 
the invention of the Christian aera. It is 
dated from the year A. D. 284, and 
probably took its rise from the persecu- 
tion under that Emperor, although its 
date is computed from the first year of 
his reign. 

The Hegira, which may be called the 
Jfohammedan aera, is founded upon the 
flight oi Mohammed from Mecca to Me- 
dina, to escape the persecution of his ene» 
mies, and is computed by his followers 
from A. D. €22. The beginni ng of their 
year is however made to correspond witli 
the 16th day of July. In comparing any 
year of this aera, therefore, with the cor- 
responding year of the -Christian xra, it 
will be necessary to bear this in mind be- 
fore it can be done with accuracy. The 
same may also be observed with regard 
to some of the other aeras, the beginnings 
of the years of which do not exactly cor- 
reapond with that of the Julian year. 

The Persian aera, or the aera of Yezde- 
jerd, is the last we shall notice. Yexdejerd 
was the last of the Persian monarchs who 
was subdued by the Saracens. Accord- 
ing to the opimon of the most reputable 
modem ehronologers, this aera commenc- 
ed in June, A. D. 632, corresponding with 
the beginning of the eleventh year of the 
Hegira, and with the .first year of the 
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reign of Yczdejerd. The years of this aera, 
like the Nabonassarean, consists of 12 
months of 30 days, whh an addition of 
5 intercalary days at the end, making in 
all 365 days. 

The limits of our plan will not allow u« 
to enter more minutely into the details of 
this important science. For these we 
must refer to separate treatises on the 
subject The abstract which is here 
riven will, however, be found sufficient 
ror all the general purposes of the histo- 
rical student. We have purposely re- 
frained from giving a chronological table 
of remarkable events, as such tables are 
to be procured with very little trouble.. 
Various ingenious methods have been in- 
vented, of associating the name of some 
remarkable event with the date of its oc- 
currence, with the view of impressing it 
on the memory ; for some account of 
these, we must refer to the article Me- 

MOnT ARTmciAL. 

CHRONOME TfeR, an instrument or 
machine for measuring time. The word 
is more particularly used by workmen 
and navigators to denote a watch, or 
portable machine, in which, by the na- 
ture of the escapement and the com- 
pensations for heat and cold» mean time 
is or ought to be kept with sufficient 
accuracy to determine the lon'gitude at 
sea. 

The relation between time and longi- 
tude will be fully explained hereafter: it 
will therefore be sumcient in this place 
to remind the reader, that the rotation 
of the earth upon its axis brings the seve- 
ral places upon its surface, in succession, 
opposite the sun, causing day and night ; 
GO that the absolute instant of noon, or 
of any other determined apparent time 
of the day, at each place must be earlier, 
at a place which lies to the eastward 
of another, with which that place may 
be compared. From this general fact it 
follows, that allowing 24 hours for the 
whole rotation of the earth, and pro- 
portionally for every smaller part of the 
rotation, we may determine (provided 
the apparent time at two places be 
known) what is the difference of longi- 
tude between them. Thus, if a chrono- 
meter set to the time at Greenwich were 
to be carried to Petersburgh, in Russia, 
it would indicate time two hours later 
than the clocks at Greenwich ; that is to 
say, it would shew when it was noon at 
Greenwich, instead of when at Peters- 
burgh. The obvious conclusion would 
be, that the sun arrives at the meridian 
of Petersburgh earlier, and consequently 



that this town lies more easterly thin 
Greenwich ; and as two hours are in pro- 
portion to 24 hours, so is 360*', the earth^e 
circumference, to 30^, the longitude of 
St. Petersburg, reckoned from Green- 
wich. Upon the same principle it is, that 
the clocks in a Targe town ought not to 
indicate the same time. Thus the clocks 
at St. Paul's, St. Clement's, St. Martin's, 
and St. George's, Hanover Square, in 
London, ought to strike each four sccon(ls 
after the other ; and this difference, ii 
may be added, would nearly vanish, if 
heard from any of the westerly stations, 
on account of the time employed for the 
passage of sound ; and for tlic same rea- 
son it would be nearly doubled in the op- 
posite direction. 

From the intimate relation which sub- 
sists between the construction of watches 
and clocks, the .similitude of the escape- 
ments, and the common principles upon 
which the compensations for heat and 
cold are effected in each, we shaJl ex- 
plain the principles of each under the 
general article Hobolo&t; and at pre- 
sent we shall only give an account of 
the nature of the expedients adopted to 
produce superior accuracy in these port- 
able machines. 

The train of wheels, which constitutes 
so large a part of every time-piece, must 
necessarily transmit the force of the 
first mover with periodical irregularities 
arising from oblique actions of their teeth 
upon each' other ; and these irregulari- 
ties will be subject to other variations, 
arising from the greater or less degree of 
fluidity in the oil applied to the pivots and 
elsewhere. The first mover also in a 
portable machine being a spring will be 
more rigid, and consequently act ^nth 
grater power when cold than when hot. 
The balance, or vibrating measurer of 
the time, is a wheel, or equivalent piece, 
fixed on an axis, upon which it could 
freely turn ; but this liberty is restrained 
.by a fine spring, called the pendulum 
spring, which is fastened to the axis, 
and after taking several turns round 
without touching it, the other end of the 
spring is fixed to the frame of the ma- 
chine. By this contrivance the balance 
will, if not prevented, come to rest in one 
particular position ; and if at any time 
disturbed, it will only vibrate each way 
from the line of quiescence, performing' 
larger or smaller arcs, according to the 
disturbing force. This force in a watch 
or time-keeper is conrununicatedfrom the^ 
train ; most commonly during the lime of 
each vibration: and *he machinery pr 
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contrinmce, by or through which the 
successive impu1ses,or actions, are made, 
is called a 'scapement or £sci.pbmkxt, 
several of which are described at the ar- 
ticles referred to. 

According to the nature of the escape- 
ment, and the part of the vibrating arc 
at which the impulses are applied, the 
vibrations of the balance may be m^ule 
to employ a longer or shorter time than 
Ihey would have employed if the balance 
had been separate from the works. Thus, 
in the common watch, these impubes 
quicken the vibrations ; and consequent- 
ly an increase in the maintaining force 
will make the watch go faster ; as may 
be easily tried by gently forcing the 
key in the opposite direction to winding 
up. 

If the balance and its spring were to 
continue unchanged in all temperatures, 
and under all circumstances, and if its 
long and short vibrations measured equal 
-times when separate from the machine, 
it would only be required that the escape- 
ment should be so constructed as neither 
to accelerate nor retard them. But none 
of these conditions can be had in the or- 
dinary structure of watches, and in the 
superior time-pieces considerable diffi- 
culties are found in the attempt to obtain 
them. 

B^ the natural contraction, to which all 
bodies are subject when cooled, the di- 
ameter of the balance will be less the 
lower the temperature : it will therefore 
be more easily carried by the vibrating 
forces, and will then vibrate more quick- 
The spring attached to the balance, 
which is called the pendulum spring, will 
likewise act with greater force when 
cold, and on this account also the vibra- 
tions will be quicker. 

The remedies for these causes of im- 
perf«*ction are the following : 

1. The Remontoire, As the irregu- 
larities in the transmission of force from 
the main spring are certainly increased 
by the number of wheels in the* train, it 
was proposed, in the infancy of the art, 
to detach the last wheef, or that nearest 
the balance, or time measurer, from the 
rest, andto move this by a separate spring 
or weig'ht: so that in this contrivance the 
time measurer is acted upon by one single 
wheel, and the rest of the,train is employ- 
ed ill winding up the secondary first 
mover at short intervals, such, for exam- 
ple, as every half minute. We shall also 
have to mention some escapements, in 
'.^ hich the winding up is performed in 



every single vibration. With regard to 
remontoires, it may -"be remarked, that 
they either greatly shorten, or else de- 
stroy the periodical irregularities of the 
train, and those of the main-spring; but 
that with regard to the intluence of oil, 
and other causes of more pennanent dif- 
ference, their advantage is not very con- 
siderable, because the remedy is not ap- 
plied where the motion is quickest. . 

Whether the irregular action of the 
maintaining power be diminished by the 
remontoire or not, it is desirable that the 
impulse on the balance, through the es- 
capement, should affect the natural mea- 
sure of its vibrations as little as possible; 
or rather that it should tend to equalise 
them when the arcs of vibration vary. 
Some attention, but not much, has been 
paid to the equalizing quality uf an es- 
capement, principally by making the 
faces of the pallets of afig'ure suitable to 
that effect ; but these are now for the 
most part abandoned, and the methotl of 
applying the force constitutes the dis- 
tinguishing feature in this part of our mo- 
dern chronometers. If a balance be set 
to vibrate by the mere action of its pen- 
dulum spring, its motion will soon de- 
cay ; but if we suppose a lever or pallet 
to proceed from its axis, and a maintain- 
ing power to be applied to this, it is ob- 
vious, that if the power meet the pallet in 
its progress from the point of quiescence, 
it will shorten the time, and also the arc 
of that semi-vibration ; and, again, that if 
the power follow the pallet in its pro- 
gress towards the point of quiescence, it 
will drive it home sooner, and conse- 
quently will shorten the time of that se- 
mi-vibration; and that actions contrary to 
these would lengtlien the times. lf,there- 
fore, the action itself, which may be con- 
sidered as an accelerating force, be not 
applied on both sides of the point of qui- 
escence through a certain arc, determin- 
able from the circumstances, the main- 
taining power, when it comes to be ap- 
plied, will alter the time : and^f this va- 
ry, the time must also vary. Now the 
remedy at present adopted is, to make 
the balance vibrate through a very large 
arc, such as a semicircle or more, and to 
follow the pallet in each returning vi bra- 
tion by a strong power exerted through a 
very small arc, as, for example, 15*^ or 
16°. By this contrivance the balance will 
vibrate at perfect liberty, out and home, 
through two semicircles, or 360^ except- 
ing the small part during which the im- 
pulse is given; and if the impulse vary, 
the arc of vibration will vary, and with it 
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Ihe time, unless llie spring be made of 
a certain definite length, or tapered in 
ita tliickness aceording to the experi- 
ence which many artists in this countiy 
possess. 

The escapement generally used in oar 
best chronometers, as we shall hereafter 
see, consists of a toothed wheel at the 
end of the train, which is prevented from 
running down by a detent or hook, and 
of two pallets, a longer and a shorter, 
fixed upon the verge or axis of the ba. 
hmce. These pallets are so placed, that 
when the hce of the longer pallet has 
just arrived before one of the teeth of 
the wheel, the shorter pallet strikes out. 
the hook, and allows the wheel to push 
forwardthe longer pallet with its tooth, 
during which action, the hook falls agun 
into its place, to catch the succeeding 
tooth. The balance therefore proceeds 
in its vibration, and returns again with- 
out disturbing the train $ because the 
short pallet does not strike out the hook 
in its backward course, but only acts on 
a slender spring, resembling those for- 
merly used in Uie jacks of- harpsichords. 
In this manner the vibrations are kept 
up ; and so little do the variations in 
the maintaining power affect the rate, 
when all the adjustments are made, that 
if the main spring be let down to only a 
small part of its ordinary tension, tiiese 
time-pieces will keep the same rate for 
many hours together. 

However perfect, practically speaking, 
the application of the maintaining power 
may be, yet if the baUnce and its flpring 
be subject to vicissitudes from heat and 
cold, it will be in vain to expect accuracy. 
There are two ways of correcting this 
compound time-measurer. The first, 
which was invented by Peter Leroy,con- 
sists in causing the balance to enlarge it- 
self, instead ot contracting by heat ; by 
which means the sprine, when in the 
state of peater rigidity, nas more work to 
do; and the other acts by lengthening 
or shortening the spring, when cold or 
heat may have given it more or less of 
force. Tliis was invented by Harrison, 
and depends on the well-known fact, that 
a short spring is stiffer than a longer s so 
that by shortening his spring at tne time 
when it was weakened by heat, and the 
balance enluved by the same cause, he 
gave it the stinhess requisite to compen- 
sate for these alterations ; and the same 
contrivance produced the contrary effect 
in cold temperatures. As we shall more 
fully exhibit these inventions under the 
aKicle Homoi.oeT, it is only necessary 
to observe, that P«t«r Leroy constructed 



his first time-piece with fluid thermomt- 
ters on the balance, and that he also in- 
vented our present expansion balance ot 
brass and steel, soldered orfosed togeth- 
er in the rim, which was afterwards in- 
troduced and brought to g^at perfection 
by Arnold. 

Machines, made upon the principles 
here cursorily pointed out, have measur- 
ed time to a wonderful degree of perfec- 
tion; and from the immense maritiiDe 
trade of the British empire, and the sd- 
entific disposition of many wealthy indi- 
viduals, the demand has been so great, ss 
to have produced a very great number 
of able workmen, fully equal to their 
construction, at the same time that the 
prices have been considerably reduced. 
Most sea commanders of any respecta- 
bility are provided with two or more ot* 
tiiem. 

Among the other causes ofinregoIaritT 
in time measurers, the resistance of the 
air has been occasionally conrndered by 
authors. But artists seem to suppose, ei- 
ther that it is a constant quantity, or that 
its variations are notoonaaerable enough 
to be brought into the aecount. The 
very accurate petlbrmanoe of some chro- 
nometers, and the steady grtng of astro- 
nomical clocks, seem to give weight to 
this supposition : but on the other hand 
it may be remarke4,that though the dow 
motion of heavy pendulums vibnting 
through>mall arcs in astronomical clocks 
must be subject to very little resistanee 
indeed from the air, yet h does not fol- 
low that the rapid vibiations of a balance 
may not be affected by this cause ; and 
the extreme precision of some chronome- 
ters will not, perhaps, be admitted as a 
ve>y strong argument, when #e consider 
that the changes from barometrical causes 
may have compensated each other, and 
that the most perfect machines viU vary 
as much as one second per day, from 
causes which have not been yet clearly 
detected, though these are probably re- 
solved into that before us. We an 
more particularly led to these refiections 
by s communication firom Mr. Manton, of 
Davies-street, who found by experiment 
that a chronometer, which was going up- 
on a gaining rate of five seconds per dav, 
did increase its arc of vibration by an aa- 
ditional 50 degrees immediately upon the 
air being exhausted; and that being kept 
in vacuo, its rate became 37 seconds per 
day, the gain being 34 seconds upon the 
former rate. Hence it foUows, that as the 
difference between the highest and the 
lowest stations of the barometer indicate 
a change of aboat onc-fourtceath put in 
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thedeBHty of the air, the comspoadent 
duuige per day, in the rate, may be two 
seeonda and a half, or aboat one second 
per inch. Hence it may happen that a 
capital time-keeper shall indicate a more 
steady rate ftom week to week than from 
day to day. 

The causes of imperfection in chrono- 
meten» which still call for farther eier- 
tioDB of sanci^ in oar artists, are, 1. The 
spring gradually tires or falls off from its 
strength, and neither the law of this vari- 
ation nor its remedy are known. The ef. 
fectsof this change are, that all the ad^ 
jnstmeats are disturbed by it. 2. There 
is great reason to apprehend that the ez- 
pamion JiaiB of braas and steel do chance 
in their rebtiye powers of flexure oy 
their continued action on each o^r, 
tbooth it is probable they settle at hst. 
3. Tne wear of the acting parts is uncer- 
tain, and will nffeot the time of striking 
out the detent and the arc of impulse, i. 
No certain ndes hare been given, or are 
perhaps known, for making all the vi- 
brations equal in time. If we suppose 
the long and short vibrations to be at first 
adjustable, with certainty, to equal times, 
not only for the extremes, but for all the 
means or intermediate arcs, it will not fol- 
low that the fnlting off firom wear or from 
tirin|^, or from change in the balance, will 
Gontmue to be accompanied by the same 
isochrontsm. 5. The best artists find 
▼eiy great difficulty in adjusting a pocket 
chronometer for afi positions, preserving 
at the same time the other needful ad- 
justmentsw See EsoAmavr, Homoi/oer, 
PiaauiSK, Tbaiv, and the articles 
theoce referved. 

CHRYSALIS, in natural history, a state 
of rest and seeming insensibility, which 
butterflies, moths, and aeveral other kinds 
of insects, must pass through, before they 
arrive at their winged or most perfect 
state. Hie first state of these ammals is 
in the caterpillar or reptile form ; then 
thev pass into the chrysalis-state, where- 
in they remain, immoveably fixed to one 
spot, and surrounded with a case or co- 
Terihg, which is generally of a conical 
figure; nnd, lasti^, alter spending the 
usual time in this middle state, thev throw 
off the external case wherein they lay 
iiiprisoned» and appear in their most per- 
fect and winged form of butterflies, or 
flies. See GATxnriLULB. 

CHRYSANTHEMUM, in botany, a ge- 
nus of the Syngenesin Polygaroia Super- 
floa chaa nnd order. Natural order of 
Composite Dioscoidex. Corymbifene, 
Jussieu. Calf X, hemispherical, imbricat- 
^i tlieiiiMgiiiidfcidf»iii«iDbriin»QC<ni0$ 



pappus margined; receptacle mked. 
There are twenty-seven species. One of 
these, the Chrysanthemum leucanthe- 
mum, or ox-eyed dauy, baa been intro- 
duced fVom Europe, and become natunu 
liaed in the United SUtea ; it has in fact 
become one of the most troublesome and 
pernicious weeds which infest our coun- 
try. It covers hundreds of acres of 
ground with its white flowers, in the 
month of June. 

CHRYSI8, gMmJiy, in natural history, 
a genus of insects of the order Hyme- 
noptera. Mouth homy, projecting; lip 
much longer than the jaw, which is h- 
near, membvanaceoos, and emarginate at 
the tip! no tongue; feelers four, un- 
. equal, filiform ; antennx abort, filiform* 
or twelve articulations, the first lonMr; 
body gilt polished ; abdomen arched be- 
neath, with a scale on each side ; tail 
generally toothed ; sting pungent, near- 
fy concealed; wingaflat. These are se- 
nerally found in ue holes of old waUs. 
There are more than thirty species. 

CHBYSrrRIX, .in botany, a genua of 
the Polygamia Dioecia class and order. 
Natural mder of Calamarix. CyperoideK, 
Jusneu. Essential character: herma- 
phrodite ; glume bivalve ; coroUa of nu- 
merous setaceous chaffs; stamina many, 
solitary, between the chiiFs ; pistil one : 
male as in the hermaphrodite ; pistil one. 
There is but one species ; viz. C. capen- 
sis, a perenmsl plant ; native of the Cape 
of Good Hope. 

CHRYSOBALANUS, in botany, a ge- 
nus of the Icosandria Monogynia clasa 
and order. Natural order of Pomacex. 
Rosaces, Jussieu. Essential character: 
calyx five-deft; petals five; style late- 
ral; drupe with a five-furrowed, ^vt^ 
valvednut. There is but one species: 
viz. C. icaco, cocoa plumb, a ahrub about 
eight feet high. Native of the Caribbee 
ialands, and Uie neighbouring continent 
near the sea. 

CHRYSOBERYLL, in mineralogy, a 
spedes of the flint genus. Its chief co- 
lour is asparagus green, pasdng on the 
one side into an apple-green, mountain 
green, and greenisn white : on the other 
side it passes through light olive and oil 
green into yellowish grey, which inclines 
to brown. It occurs but seldom crysta- 
lized, and then the crystals are small, ex- 
ternally shining, internally splendent, and 
intermediate between the resinous and 
vitreous. It is britUe, not easily frangi- 
ble ; specific gravity from 3.6 to 3.8. Be- 
fore the blow-pipe it is infusible without 
addition : it is found in Brazil, in the 
iBand« c^ Ceylon, along with nibies and 
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sAppbires: it is sometimes cut for ring- 
stones, and is usually set with yellow foil, 
but is seldom to be met with even in the 
possession of jewellers : it is called the 
Oriental chrysolite, in commerce : con- 
stituent parts 

Alumina - - - - fl.5 

Silica 18.0 

I.ime 6.0 

Oxide of Iron - - 1.5 

Loss - - - . - 3.0 

100. 

CHRYSOCOMA, in botany, English 
^oldtf locks f a genus of the Syngenesia Fo- 
lyg^unia ^qualis class and order. Natural 
order of Compositse Discoidez. Corymbi- 
ferx, Jussieu. Essential character: ca- 
lyx hemispherical, imbricate ; style 
scarcely longer than the florets; pappus 
simple ; receptacle naked. There are 
thirteen s])ecies : almost all of them na- 
tives of the Cape of Good Hope. 

CHRYSOGONUM, in botany, a genus of 
the Syngenesia Polygamia Necessaria 
class and order. Natural order of Com- 
positx Oppositifoliae. Corymbiferx, Jus- 

\sieu. Essential character : calyx five- 
leaved; seeds involved in a four-leaved 
calycle ; pappus one-leafed, three-tooth- 
ed ; receptacle chaffy. There is but one 
species ; viz. C. virginianum, a native of 
Virginia. 

CHRYSOLITE, in mineralogy, a spe- 
cies of the flint genus; the chief colour 
of which is pistachio green, of all degrees 
of intensity : it occurs sometimes in ori- 
ginal, angular, pretty sharp-edged pieces, 
which are frequently notched, and exhi- 
bit a peculiar, rough, scaly, splintery sur- 
face; also in rolled pieces, and crystal- 
lized ; brittle ; easy frangible ; specific 
gravity about 3.4; infusible before the 
blow-pipe without addition ; constituent 
pai-ts, according to Klaproth, 

Silica 38.0 

Magnesia .... 39.5 
Oxide of iron - - 19.0 
Loss 3.5 

100.0 

. It is found principally in Upper Egypt ; 
but has been met with in Bohemia, and 
in the isle of Bourbon. It is employed as 
a precious stone in different kinds of 
jewelry, but of no very great value. 
Werner thinks that the stone described 
bv the ancients under the name of yellow 
chrysolite answers to our topaz. 



CHRYSOMELA, in natural history, a 
genus of msects oftne order of Coleopten. 
Antennae moniliform ; six feelers, grow- 
ing larger towards tlie end ; thorax mar- 
ginate ; shells immarginate ; body most- 
ly oval. Of this genus there are several 
hundred species. They are separated 
into three distinct divisions. A. lip en- 
tire; hind le|^ equal. B. oblong; lip 
bifid ; hind thighs equal. C. oblong; lip 
bifid; hind thighs thickened. This nu- 
merous and very beautiful tribe is found 
every where in woods and gardens. Their 
motion is slow, and some of them when 
caught emit an oily liquor of a disagree- 
able smell. The larvae of this genus, and 
also of the Cryptocephalus, feed on the 
leaves of trees and plants. 

CHRYSOPHRAS, in mineralogy,aspc- 
cies of the Flint genus, of an apple-green, 
of all degrees of intensity, passing through 
the various shades of greenish grey. It 
is found massive in angular pieces, and 
thick pUtes. Internally it is dull ; some 
rare varieties are glimmering. Specific 
gravity 3.25. Before the blow-pipe it 
loses its colour and transparency, and is 
infusible without some addition. By ana- 
lysis it is found to contain 



Silica . . . 
Lime . . . 
Oxide of nickel 



96.16 
0.83 
1.00 

97.99 



A trace of alumina and oxide of iron. — 
It is found with quartz, opal, chalcedony, 
&c. in serpentine, in Lower Silesia. It "is 
chiefly used for ring-stones ; but is diffi- 
cult to cut and polish. The apple-green 
variety is the most highly valued, and 
ring-stones of that colour will fetch 10, 
or 12/. It passes into horn-stone and chal- 
cedony, and into ^a fossil which is inter- 
mediate between chrysophras and opal. 
It loses much of its colour when kept in 
a warm and dry place, or when much ex- 
posed to tlie air. Very elegant speci- 
mens of this beautiful fossil are to be seen 
in the great cathedral at Prague, where 
a closet is inlaid with it. 

CHRYSOPHYLLUM, in botany, a ge- 
nus of the Pentandria Monogynia clas§ 
and order. Natural order of Dumosz. 
Sapotae, Jussieu. Essential character: 
corolla bell-sliaped, ten-cleft ; segments 
alternate, spreading ; berry teri-aceded. 
There are six species ; natives of the 
West Indies. 

CHRYSOSPLENIUM, in boUny, a ge- 
nus of the Decandria Digynia cliaa and 



CHU 



CHU 



order. Natural order of Succalentae. Es- 
sential character : calyx four or five-cleft, 
coloured ; corolla none ; capsule two- 
beak ed» one-celled, many-seeded. There 
are two species ; viz, C. alternifolium, al- 
ternate leaved gt)Iden saxifrage : and C. 
opposltifolium, opposite-leaved golden 
saxifrage. These plants are found in 
moist shady places, by the sides of rivu- 
lets, in Lapland, Sweden, Denmark, Ger- 
many, Switzerland, and with us, about 
Norwich, and Worcestershire. The lat- 
ter species is native in tiie United States. 

CHURCH, has different significations, 
according to the different subjects to 
which it is appHcd. 1. It is understood 
of the collective body of christians, or all 
those over the face of the whole earth, 
who profess to believe in Christ, and ac- 
knowledge him to be the Saviour of man- 
kind. I'his is what the ancient writers 
caii the catliolic er universal church. 2. 
Church is applied to any particular con- 
gregations of Christians, who at one time, 
and in one place, associate together, and 
concur in the participation of all the in- 
stitutions of Jesus Christ, with their pro- 
per pastors and ministers. Thus we read 
of the church of Antioch, the church of 
Alexandria, the church of Thessalonica, 
and the hke. 3. Church denotes a par- 
ticular sect of Christians, distinguished 
by particular doctrines and ceremonies. 
Ill this sense we speak of the Romish 
church, the Greek church, the Reformed 
church, the church of England, &c. 

The Latin or \yestem church compre- 
hends all the churches of Italy, France, 
Spain, Africa, the North, and all other 
countries whither the Romans carried 
their language. Great Britain, part of 
the Netherlands, of Germany, and of the 
North, liave been separated Srom hence 
ever since the time of Henry VIII. and 
constitute what we call the Reformed 
church, and what the Romanists call the 
Western Schism. The Greek or Eastern 
church comprehends the churches of all 
the countries anciently subject to the 
Greek or Eastern empire, and through 
which their language was carried ; that 
is, all the space extended from Greece 
to Mesopotamia, and Persia, and thence 
into Egypt. 

CaracR, the place which Christians 
consecrate to the worship of God. By 
the common law and general custom of 
the British reabn, it was lawful for earls, 
barons, and others of the laity, to build 
churches; but they could not erect a 
spiritual body politic, to continue in sue 
cession, and capable of endowment, with- 
out the king's license ; and before the 



law shall take knowledge of them ta 
such, they must also have the bishop's 
leave and consent, to be consecrated or 
dedicated by him. 

CHURCHWARDENS, the guardians 
or keepers of the church, are persons 
annually chosen in Easter week, by the 
joint consent of the minister and parish- 
ioners, or according to the custom of the 
respective places, to look after the 
church and church-yard, and things 
thereunto . belonging. They are en- 
trusted with the care and management of 
the goods and personal property of the 
ch'.rch, which they are to order for the 
best advantage of the parishioners; but 
they have no interest in, or power over, 
the freehold of the church itself, or of 
any land or other real property belonging 
to it ; these are the property of the par- 
son or vicar, who alone is interested 
in their loss or preservation. The 
churchwardens therefore may purchase 
goods and other articles for the use of 
the parish ; they may likewise, with the 
assent of the parishoners, sell or other- 
wise depose of the goods of the church; 
but without such consent they are not 
authorised to alienate any of the proper- 
ty under their care. 

All peers of the realm, clergymen, 
counsellors, attorneys, clerts in court, 
physicians, surgeons, and apothecaries, 
are exempt from serving the office 
of churchwarden, as is every licensed 
dissenting teacher, pretending to holy 
orders. 

CHURN, an implement for agitating 
cream, or milk, so as to separate the 
butyrous particles from the serous, and 
to efiect the production of butter. Some 
churns are made upright, of a tapering 
form, and are worked by means of a pole 
and cross, the former passing through a 
hole in the lid. These are pail or bell 
churns. Many churns are in the form 
of a barrel ; in some of these beaters, or 
projecting battens, are affixed within four 
or five of the staves, which strike the 
cream as the barrel is moved round by 
means of a winch : in others, the barrels 
are at rest, while a cross fly, of four 
or more leaves, is turned within it : 
in either case the barrel is supported on 
a frame. The Indian churn has an alter- 
nate motion, being worked by a vertical 
pole, wliich is turned much the same as 
a hand-lathe ; having its lower part split, 
the pole occasions great agitation in the 
cream. A great variety of churns are in 
use : but, in general, their formation 
evinces more ingenuity than practical 
knowledge. Those moved by pedals, 
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andof wbichy m well m of the Indian 
chuiii«an accurate deacription ia given 
in the Agricultural Magazine for Octo- 
ber, 1807, merit particular attention, for 
their great aimpiicity and man/ good 
qualities. 

CHYLE. See Cbtkb, Mumilatiom, 
&c. 

CHYME, in animal economT : in the 
proceia of digestion, the food la fubject- 
ed to a temperature usually above 90^ of 
Fahrenheit ; it is mixed with the gastric 
juice, a Uquor secreted by the g&idB of 
the stomach, and ia made to undergo a 
moderate and alternate pressure, by the 
contraction of the stomach itself. It is 
thus converted into a soft uniform mass 
of a greyish colour, in which the previous 
texture or nature of the aliment can be 
no longer distinguished. 

The chyme, as this pulpy mass into 
which the food in the stomach is resolv- 
ed is termed, passes by the pylorus into 
the intestinal canal, where it ia mixed 
with the pancreatic juice and the bile, 
and is still exposed to the same tempera- 
ture and alternating pressure. The thin- 
ner parts of it are absorbed by the slen- 
der tubes termed the lacteala. The li- 
quor thus absorbed is of a white colour : 
it passes thfough the glands of the me- 
senteiy, and is at length conveyed by the 
thoracic duet into the blood. Thb part 
of the process is termed chytification, 
and the white liquor thus formed, chyle. 
It is an opaque milky fluid, mild to the 
taste. By standing for some time, one 
part of it coagulatea ; another portion is 
coagulated by heat. 

The chyle, after mixing with the 
lymph conveyed by the absoibent ves- 
sels, is received into the blood which has 
returned from the extreme vessels, and 
before it passes to the heart All traces 
of it are very soon lost in the blood, as it 
mixes perfectly with that fluid. It ia 
probable, however, that ita nature is not 
immediately completely altered. The 
blood passing from the heart is convey- 
ed to the lunga^ where it circulates over 
A very extensive surface presented to 
the atmospheric air, with the interven- 
tion of a very thin membrane, which 
<ioes not prevent their mutual action. 
During thin circuUtion, the blood loses a' 
considerable quantity of carbon, part of 
which, it is probable, is derived from the 
imperfectly' assimilated chyle, as this, 
originating in part from vegetable mat- 
ter, mutt contain carbon in larger pro- 
portion than even the blood itself. See 
AasiKi&ATzoir. 



CICADA, in natural hiatoiy, a genus of 
insectsofthe order Hemiptera. Generic 
character : niout inflected ; antennae sett- 
ceous; the four winp membranaceous 
and deflected ; legs m most of the spe- 
cies formed for leaping. These insects 
live on varioua planta ; the larva is apte- 
rous s the pupa fiimiahed with the mere 
rudiments of wings; both of them lix 
footed and active, the male of the par- 
feet insect chirps like the cricket. There 
are some hundred species noticed and 
described by different authors, and enu- 
merated with their characters by Gmelin. 
There are three divisions. A. antemic 
subulate, inserted in the front. B. le^not 
fbtmed for leaping. C. antennx filiform, 
inserted under the eyes ; this dasa is sub- 
divided into, 1. a. lip abbreviated, trun- 
cate, emaiginate ; and, 2. 6. lip rounded, 
setaceous at the tip . The OMMt common 
of the European species, is C. flebeia, 
which has been long confounded with 
the grasshopper. It is a native of the 
warmer parts of Europe, appearii^ in 
the hotter months, and contmuing its 
chirping during the greater paKofthe 
day, generally ntting among the leaves 
of treea. The insects proceed from 
eggs deposited by the parent in and 
about the roots of trees, near the ground. 
They hatch into larva, in which state they 
contmue nearly two years,cast their akins, 
and produce the complete insect. The 
male cicada alone makes the chirpinjg;^the 
female being entirely mute ; the noise of 
the former proceeds from a pair of con- 
cave membranes, seated on each aide the 
first joint of the abdomen : the large con- 
cavities of the abdomen, immediately 
under the two broad lamellae in the male 
insect, are alao faced by a thin, pellodd, 
irridescentmembrane, servingto increase 
and to reverberate ^e sound, and a strong 
muscular apparatus is exerted* for the 
purpose of moving the necessary oiigans. 
Among the smaller European ipeciea is 
C. spumaria, or cuckow-spit cicada, so 
named from the circumstance of its 
larva being found constantly envek^>ed 
in a mass of white firoth, adhering to the 
leaves and stems of vegetables. This 
froth, which is popularly known by the 
name of cuckow-spittle, is found in the 
summer, and is the production of the in- 
cluded larva, which, from the time of iu 
hatching; from the egg deposited bv the 
parent insect, continues^ at intervala, tt> 
suck the jtticeaofthestem on which it 
resides, and to discharge them from the 
vent in the form of very minute bobblea; 
and by continuing the opeiatiMife 
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pleteljr coven itself with a bi^ mass 
of froth, wluch is sometimes so over- 
charged with moisture, that a drop may 
be seen hanging from its under sur- 
ftce. 

CICCA, in botany, a genus of the Mo- 
noecia Tetrandria class and order. Es- 
sential character: male, calyx four- 
leaved; corolla none: female, calyx 
thite-leaved; corolla none : styles four; 
capsule tetracoccous. There is but one 
species, viz. C. cUsticha, a native of the 
East Indies. 

CICER, in botanyv * genus of the 
Diadelphia Decandria class and order. 
Natural order of Papilionacex or Le- 

fuminosx. Essential character : calyx 
ve parted, length of the corolla; the 
four upper segments incumbent on the 
banner ; legume rhombed, turgid» two- 
seeded. 'Hiere is but one specie^ tu. 
C. arietinum, chick pea, which is an 
annual, and a native of the South of 
Europe, the Levant, and Africa, where 
it is finequcntly eaten both raw and 
boiled. 

CICHORIUlf, in botany, English tuc- 
otryt a genus of the Syngenesis Polyga- 
inia £qualis class and order. Natural or- 
der of Composite Simifloaculosx. Cina- 
Tocephalae, Jus^eu. Essential character: 
cslyx calycled; pappus slightly five- 
toothed, obscurely nairy; receptacle 
somewhat ehaffV. There are three spe- 
cies: the first or which, C. intybus, wild 
succofy, is generally considered as a com- 
mon weed ; it is, however, cultivated as 
food for cattle ; C. endivia, broad-leaved 
succory, or common endive, is cultivated 
in our English gardens, being one of the 
principal ingredients in our autumn %nd 
winter salads. C. spinosum, prickly suc- 
cory, grows naturally on the sea coast 
in Sici^r, and the islands of the Archipe- 
higo. 

CICINDELA, in natural history, a ge- 
nus of insects of the order Coleoptera ; 
antennx setaceous: feelers six, filiform ; 
the hind ones hairy: mandible promi- 
nent, armed with many teeth: e^es promi- 
nent: thorax rounded, margined, nar- 
rower than the head. There are about 
60 species, in two divisions. A. lip three- 
toothed. B. lip rounded, pointed entire. 
The cicindela is in general a very beauti- 
ful genus of insects : they are found in 
dry sandy places, and prey with the most 
mcnous ferocity upon all other insects 
which come in their way, and which they 
can overcome : the larva is soft, white, 
long, six.footedf with a brown scaly head, 
3nd lurks in a round perpendicular hole 
YOL.IIT. 



in the ground, with its head at the en- 
trance, to draw in and devour whatever 
insects may come near or fall into it. 
These insects are remarkable for the 
celerity and vigour of their flight : they 
are generally seen on the wing in the 
hottest part of the day, chiefly frequent- 
ing dry meadows, &c. C. campestris, one 
of the most common European species, 
is a highly beautiful insect, being of a 
bright grass green, witli the wing-shells 
each marked by five small, round, white 
spots ; the heao, thorax, and limbs are of 
a rich gilded cast, and the eyes black and 

Srominent ; the legs are long and slen- 
er : it is common in the fields, and is 
about half an inch long. 

CICUTA, in botany, a genus of the 
Pentandria Digynia class and order. Na- 
tural order of Urobellatae. Essential cha- 
racter ; fruit subovate, furrowed. There 
are three species, of which C, virosa, 
long-leaved water hemlock, generally 
g^ws near the sides of lar^e stagnant 
waters, or in shallow slow rivers. To- 
wards the end of autumn, the root for 
the succeeding summer is formed out of 
the lower part of the stalk : this is di- 
vided transversely into many large une- 
qual cells; so that it becomes specifi- 
cally lighter than water, and in winter, 
when the rivers or pools sweU, is buoyed 
up. It is an inhabitant of the northern 
parts of Europe, and is one of the rankest 
of vegetable poisons. • 

CIENFUEGIA, in botany, a genus of 
the Monadelphia Dodecandria class and 
order. Calyx double, the outer of twelve 
setaceous leaves; petals five; style fili- 
form ; stigma clavate; capsule three-cell- 
ed, three seeds. A single species, found 
in Senegal. 

CIMEX, in natural history, the butr, a 
genus of insects of the order Hemiptera. 
Snout inflected: antennx longer than the 
thorax; wings four, folded crosswise; the 
upper ones coriaceous on the upper part; 
back flat ; thorax margined; legs formed 
for running. Of this genus, more than a 
thousand species have been enumerated 
and described. The divisions are, 1 A. 
antennz inserted before the eyes ; which 
is subdivided into, a. without a lip : b. lip 
long, subulate, annulate: c. lip short 
rounded; body long, linear: d. sheath 
four-jointed, the first membranaceous: 
body long and narrow. B. antennx in- 
serted above the eyes. Of this very ex- 
tensive genus only the C. lectuarius, or 
commonl)ed bug, is apterous, or without 
wings. It is said not to have been known 
in Engbnd before the year 167Q, when it 
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was imported among timber used in re- 
building the city of London after the 
^reat fire in 1666. I'he bug^ is one of the 
best subjects for exhibiting a micro- 
scopic view of the circulation of the blood. 
See Bug. 

CIMICIFUGA, in botany, a genus of 
the Polyandria Tetragynia class and or- 
der. Natural order of Multisiliquae. Pa- 
paveracex, Juasieu. Essential character; 
calyx four or five-leaved ; nectary four, 
urceolate ; capsule four to seven. There 
is but one species ; viz. C. foetida, a na- 
tive of the distant parts of Siberia, flow- 
ering in July, and ripening its seeds in 
Augiist The whole plant has a strong 
virose smell, occasioning tlie head-ach. 
To this genus Pursh has referred Actea 
Ilacemosa, or black snake-root; called 
also rich* weed, cattle- weed, and squaroot. 
It is one of the medicines of the Indians 
of our country. 

CIMOLITE, in mineralogy, is of a 
light greyish white, inclining to pearl- 
grey ; but by exposure to the air it ac- 
quires a reddish tint. It occurs in mass, 
forming large strata ; its fracture is eftrtby, 
uneven, and its texture more or less 
slaty. It b opake, of a greasy lustre, 
and may be scraped with a knife. It ad- 
heres firmly to the tongue, stains the 
fingers in some degree, and, though soft, 
is very tough, and pulverized with diffi- 
culty. The specific gravity 2.0. When 
exposed W the action of the blow-pipe, 
it becomes at first of a dark grey oolour; 
but afterwards recovers its whiteness 
with httle or no alteration : with borax it 
forms a light brown glass. Its cemponent 
parts are. 



Silex . . . 
Alumina . . 
Oxide of iron 
Water . . 



63.00 

23.00 

1.25 

12.00 

99.25 



It aboimds in the island of Cimola, and 
was in great request by the ancients for 
its detergent properties ; at present its 
use is almost entirely confined td the in- 
habitants of the island. It produces the 
same efiects as fuller's earth, but in a 
higher degree. 

CINCHOVA, in botany, so named in 
honour of the Countess del Cinchon, lady 
of a Spanish viceroy, whose cure is said 
first to have brought the Peruvian bark 
into reputation, a genus of the Pentan- 



di*ia Monog>'nia class and order. Natu- 
ral order ot' Contortae. Rubiaceae, Jus- 
sieu. There are nine species. SeeB^KK. 

CINCHONIN, in chemistry : it has 
beQn supposed that a principle, analogous 
to animal gelatine, exists'in some vegeta- 
bles, particularly in the Peruvian bark .- 
this has been denominated cincUonin. In 
this principle it has been supposed that 
the febrifuge power of the bark rended, 
and some have gone so far as to recom- 
mend animal glue as a substitute for 
bark. 

CINERARIA, in botany, a renus of 
the Syngenesia Polygamia Superauaclass 
and order. Natural order of Coiapositat 
Discoideae. Corymbiferae, Juasieu. Es- 
sential character; calyx simple, many 
leaved, equal ; pappus simple ; recepta- 
cle naked. There are forty-one speciesj, 
most of them natives of the Cape of Good 
Hope. 

CINNA, in botany, a genus of the Mo- 
nandria Digynia cla^ and order. Naturri 
order of grasses. Essential character : 
calyx glume two-valved, one-flowered; 
corolla glume two-valved; seed one. 
There is but one species, viz, C. arundi- 
nacea, a native of Canada, and many parts 
oftlie United States. 

CINNABAR, in mineralogy, a species 
of the genus Mercuiy, of which there 
are two sub-species, viz. the dark red, 
and the bright red. The former occurs 
massive, disseminated, in blunt cornered 
pieces, in membranes, amorphous,dendri* 
tic, and fruticose ; it occurs also crystal- 
lized. The specific gravi^ is from 7 to 
10, and the constituent parts are 

Mercury 81 

Sulphur 15 

Iron 4 

100 



Before the blow-pipe it is completely 
volatalized, giving a blue flame, and a 
smoke which has the odour of milphur. 
Both species are found in Bohemia, Hun- 
garv, Transylvania, and many other paits 
of the cwitinent ; but the most impc«lant 
mercury mines are those of AlmiadiB in 
Spain, which have been woriced upwards 
or two thousand years. It is Irom this ore 
that the greatest quantity of the mercury 
of commerce is obUuned. It is used also 
as a pigment, but not by any means equal 
to the artificial cinnabar. See the next 
article. 
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€t9KABAm, in chemistry, is asulphu- 
let of mercury, and is prepared by mixing 
one part of sulphur with seven or eight of 
mercury, and by applying such a heat as 
to make them combine. The black pow. 
dcr which they form is then exposed to 
heat sufficient to produce inflammation ; 
after which the remaining mass is sub- 
limed in close Tessels. The sublimate is 
mercurylin combination with sulphur : it is 
of aye^6ne redcolour, and when levi- 
^ted, is in common use as a pigment, un- 
der the name of cinnabar or vermilion. 

CINNAMON is the bark of the laurus 
cinnamomum, indigenous in some of the 
Eastern Islands, but an inferior kind, Uken 
from the laurus cassia, is often sold for or 
mixed with it. Cinnamon is most grate- 
ful, aromatic, highly pungent, and yields 
a ^erj fine cordial. The bark is used in 
many culinary preparations, and is gene- 
rally taken from taetree by makins^an 
incision on the underside for the whole 
length of the branch, which causes the 
bark to curl, and to separate itself, almost 
voluntarily, when acted upon by the sun's 
heat. That from the smaller tv^igs is ac- 
counted the best: it should be thin, very 
brittle, and very hot to the tongue. What 
we use is the inner bark ; tlie exterior rind 
being of no value. 

CmAXov stone, in mineralogy, a spe- 
cies of the genus Zircon, found atColum- 
bo, in the islandofCeylon.lt is known in 
Holland under the name of kanelstein, 
which signifies cinnamon stone, probably 
from itsresemblance in colour to that spice. 

CiwsAMOit tree. See Laubus CiinrA- 
aoxvx. 

CINQUE POUTS, live havens that lie 
on the east part of Engll^nd, towards 
France, thus called by way of eminence, 
on account of their superior importance, 
as having been thought by our kings to 
merit a particular regard for their pre- 
servation a^nst invasions. Hence they 
have a particular policy, and are governed 
by a keeper, with a title of the lord war- 
den of the Cinque Ports, which office be- 
longs to the constable of Dover; and their 
representatives are called Barons of the 
Cinque Ports. 

They have various franchises, similar, 
in many respects, to those of the counties 
palatine, andparticularly an exclusive ju- 
risdiction before the mayor and jurats of 
the port, their warden having the au- 
thority of an admiral among them, and 
sending out writs in his own name ; and 
the king's writs do not run there. How- 
ever, on a judgment in any of the kinff's 
'^^urts, if the defendant hath no goods, 



fcc. except in the ports, the plaintiff may 
get the records certified into chance ly, 
and from thence sent by mittimus to the 
lord warden to make execution. 

The Cinque Ports, it has been observ- 
ed, are not •'jura acqualia," like counties 
palatine, but are parcel of the county of 
Kent, so that if a writ be brought against 
one for land within the Cinque Ports, and 
he appears and pleads to it, and judgment 
is given against him in the Common Pleas, 
this judgment shall bind him, for the land 
is not exempted out of the county, and 
the tenant may wave the benefit of his 
privilege. These five ports are, Dover, 
Hastings, Romney, Hythe, and Sandwich: 
to which Winchelsea'and Rye have been 
since added. 

CIPHER. See Ctphib. 

ClRCiEA, in botany, a genus of the 
Diandria Monogynia class and order. 
Natural order of Aggregatae. Onagrx, 
Jussieu. Essential character : corolla two- 
pe tailed ; calyx two-leaved, superior ; 
seed one, two-celled. There are two" 
species ; vix, C. lutetiana, common enchan- 
ter's nightshade, and C. alpina, mountain 
enchanter's niglitshade. Both are natives 
of the United Sutes. 

CIRCLE, the name of various astrono-' 
nomical instruments for observing right 
ascensions, declinations, azimuths, i3ti. 
tudes, and likewise for the purposes of 
the most improved theodotite. 

Plate " Circular Instrument" is a re- 
presentation of an instrument made by 
Mr. Trotighton, and of which he liberally 
permitted our draughtsman to take a 
drawing. It is an instrument which mea- 
sures both horizontal and vertical angles 
with great accuracy, and is equally adapt- 
ed for astronomical purposes and survey- 
ing. 

The instrument is supported on thre^ 
screws, two of which, or, y, ai'C shewn in 
the fig\ire ; the three arms through which 
these pass meet in the centre, and hold a 
strong, vertical steel axis, truly turned, 
and very exactly fitted into two sockets, 
one at the top and the otherat the bot- 
tom of a cone, A : upon this axis the up. 
per part of the instrument turns. B is 
4he azimuth circle, laying upon the three 
arms of the tripod, and capable of turn- 
ing round on the steel axis before men- 
tioned : it is held by a screw, ^, which 
moves the circles slowly round when turn- 
ed: this motion is to adjust the circle, so 
that the plane of the vertical circle, P, 
shall be in the meridian when the index 
is set to zero. I'he circle is divided into 
degrees and every five minutes^ and the 
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microscope subdivides them into seconds. 
Another similar microscope is fixed di- 
ametrically opposite, upon the circular 
plate H, and turns round upon the verti- 
cal axis witlithe rest of the inslrument. 
(For the constructions of these micro- ' 
scopes, see that article.) I, I, are two 
hollow conical pillars, screwed on the in- 
dex plate to support the a^isof the ver- 
tical circle, P, by means of two bars (one 
only of which can be seen, A,) screwed at 
the top uf the pillars, and holding at their 
outer ends tubes, which contain ang^ilar 
bearings for the pivots of the axis: these 
bearings, or Y's, as they are called, from 
resembling that letter, can be elevated 
or depressed by screws e, beneath theth, 
to bnpg the axis parallel to the plane of 
the azimuth circle, m, w, are two crook- 
ed hollow lubes, screwed to the upright 
pillars, holding two microscopes, n, n, 
reading divisions diametrically opposite 
to each other on the vertical circle P. 
The vertical circle is composed of two 
circles, each cut from a solid plate, and 
attached to two flanches on a hollow 
conical axis £ ; they are firmly braced 
together by short pUlars, as in the figure; 
between the circles the telescope F is 
fixed, it is 30 inches lonjc^ and 2 in dia- 
meter. Ois a thin plate ofmetal, screwed 
to the further main pillar, I, bj its lower 
end, and its upper end supporting a clamp 
for fixing the circle, when set at any 
elevation, and a screw for moving it slow- 
ly a small quantity after damping: A simi- 
lar screw, for occasionally attaching the 
index plate, II, to the azimuth circle, B, 
is seen at j>. a is a small roller pushed up- 
wards by a spring, 1 : it acts against a 
ring upon the conical axis E, and its use 
is to support part of the weight of the 
circle and telescope, and take the bearing 
from the pivots at the end of the axis. R 
is a spirit level hung to the two horns m, 
my and adjustable by a screw at iu end. 
S is a telescope beneath the instrument, 
which is set to any distant object when 
the instrument is in use, and serves to 
shew that the instrument does not change 
its position. See Obsxbvatobt and Svk- 

TXTIirs. 

CiRcu, in geometry, a phine figure 
comprehended by a single curve line, call- 
ed its circumference, to which right lines 
or radii, drawn from a point in the mid- 
dle, called the centre, are equal to each 
other. 

The area of a circle is found by multi- 
plying the circumference bv the fourth 
^rt of tlic diameter, or half the circum- 
tcrence by half the diameter: for every 



(urcle may be conceived to be a polygmi 
of an infinite number of ndes, and the 
semidiameter must be equal to the per- 
pendicular of such a polygon, and the cir- 
cumference of the circle equal to the pe- 
riphery of the polygon : therefore half the 
circumference multiplied by half the dia- 
meter gives the area of the circle. 

Circles, and similar fig^ures inscribed in 
them, are always as the squares of the 
diameters ; so that they are in a duplicate 
ratio of their diameters, and consequently 
of their radii. 

A circle is equal to a triangle, the base 
of which is ec^ual to the periphery, and 
its altitude to its radius : circles therefore 
are in a ratio compounded of the periphe- 
ries and the radii. 

To find the proportion of the diameter 
of a circle to its circumference. Find, by 
continual bisection, the sides of the in- 
seabed polygon, till vou arrive at a side 
subtending any arch, however small ; this 
found, fina likewise the side of a siroiUr 
circumscribed polygon ; multiply each by 
the number of the sides of the polygon, 
by which you will have the perimeter of 
each polygon. The ratio orthe diameter 
to the periphery of the circle will be 
greater than that of the same diame- 
ter to the perimeter of the circumscribed 
polygon, but less than that of the in- 
scribed polygon. The differeace of the 
two being known, the ratio of the diame- 
ter to the periphery is easily had in num- 
bers, very nearly, though not justly tnie. 
Thus Archimedes fixed the proportion at 
7 to 25. 

Wolfius finds it as 10000000000000000 
to 31415936535897932: and the learned 
Mr. Ifachin has carried it to one hundred 
places, as follows: if the diameter, of a 
circle be 1, the circumference will be 
3,14159, 26535, 89793, 23846, 26433, 
83279, 50288, 41971, 69399, 37510, 
58209, 74944^59230, 78164, 05286, 20899, 
86280, 34825, 34211, 70679 of the nme 
parts. But the ratios generally used in 
practice are that of Archimedes, and the 
following; as 106 to 333, as 113 to 355, 
as 1702 to 5347, as 1815 to 5702, or as 1 
to 3.14159. 

CiacLB, the quadrature of the^ or the 
manner of making a square, whose sur- 
face is perfectly and geometrically equal 
to that of a circle, is a problem that nas 
employed the geometricians of att ages. 

Many maintain it to be impossible ; 
Des Cartes, in particular, insists on it, 
that a right line and a circle being of dif- 
ferent natures, there can be no strict 
proportion between them ; and in effect 
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we are at a loss for the just proportion 
between the diameter and circamlerence 
of a circle. 

Arcbimedea is the person who has come 
nearest the truth ; all the rest have made 
paralo^sms. Charles V. offered a re- 
ward of JLOOyOOO crowns to the person 
who should solve this celebrated pro- 
blem ; and the States of Holland have 
proposed a reward for the same pur- 
pose. 

CiBCM,^T«of, ofihe tbhere^ that which, 
having its centre in tne centre of the 
sphere, divides it into two equal hemi- 
spheres ; such are the equator, ecliptic, 
horizon, the colures, and the azimuths, 
&c See EaiTATon, Ecliptic, &c. 

CiacKB, letter^ of the sphere, that which, 
having its centre in the axis of the sphere, 
divides it into two unequal parts : these 
are usually denominated from the great 
circles to which they ar^ parallel, as pa- 
zallels of the equator. ^ 

CiacLX ofcwvature^ a circle, the curva- 
ture of which is equal to that of a certain 
curve at a g^ven point. 

Circle, horturtf^ on the globe, a biazen 
circle fixed on every globe, with an index, 
to shew how many nours, and consequent- 
ly hov many degrees, any place is east or 
west of another. 

CixcLB of perpetual appariHonf one of 
the lesser circles, parallel to the equa- 
tor, described by any point touching the 
northern point of the horizon, and car- 
ried about with the diurnal motion : all 
the stars included within this circle are 
always visible above the horizon. 

CiacLx of perpetual occttltationf another 
circle at a like distance from the equa- 
tor, on the south, containing all those 
stars which never appear in our hemi. 
sphere. 

CiacLzs, diumalt are immoveable cir- 
cles, Supposed to be described by the se- 
veral stars and other points of the hea- 
vens, in their diurnal rotation round the 
earth ; or, rather, in the rotation of the 
earth round its axis. 

CiacLKS qfloHiude, or aecondariea of the 
ecUpdct are great circles perpendicular to 
the plane of the ecliptic, passing through 
the poles of it, and through every star 
and planeL They serve to measure the 
latitude of the stars, which is an arch of 
one of those circles intercepted between 
the star and the ecliptic. 

CiacLxs of longitude^ are several leaser 
circles parallel to the ecliptic, still dimi- 
nishing in proportion as they recede 
from it ; on these the longituae of the 
stars is reckoned. 



CimoLSs of decUnoHon, oh the globei 
are, with some writers, the meridians on 
which the declination or distance of any 
star from the equinoctial is measured. 

CiBCLXs, Aorary, in dialling, are the 
lines whicJi shew the hours on diala^ 
thouffh these be not drawn circular, but 
nearfy straight 

CiBCLXB, /w/ar, are parallel to the equa- 
tor, and at the same distance from the 
poles that the tropics are from the equa- 
tor. See AacTic. 

CiRCLxs o/^onA'on, are circles passing 
through the common intersections of the 
horizon and meridian, and through any 
degree of the ecliptic, or the centre of 
an} star, or other point in the heavens ; 
and are used for finding out the situation 
or position of any star. 

CncLXs, DruUkcalt a name given to 
certain ancient inclosures, formed by 
rude stones circularly arranged. These, 
it is supposed, were temples, or places 
for solemn assemblies for councils, or 
seats of jud^ent. These temples, thou^ 
generally circular, occasionally differ in 
mag nitude. The most sim pie were com- 
posed of One circle. Stonehenge consist- 
ed of two circles and two ovab, respec- 
tively concentric. One near St Just, in 
Cornwall, is formed of four intersecting 
circles. In magnitude these differ very 
much : some are formed of only 12 stones, 
while others, as Stonehenge and Abuiy, 
contained, the first 140, and Ihe second 
652, and occupied many acres of ground. 
These different numbers, measures, and 
arrangements, are supposed to have had 
reference, either to the astronomical di- 
visions of the year, or some mysteries of 
the Druidical religion. 

CIRCUIT, in electricity, denotes the 
course of the electrical fluid from the 
charged surface of an electric body to the 
opposite surface on which the discharge 
is made. 

CiBcviT, in law, signifies a longer 
course of proceedings than is needful to 
recover the thing sued for : in case a per- 
son grants a rent charge of 10/. a year 
out' of his manor, and afterwards the 
grantee disseises the grantor, who there, 
upon brings an assise, and recovers the 
land» and 20/!. damaj^s; which being 
paid, the grantee brings his action for 
10/. of the rent, due during the time of 
the disseisin : this is termed circuity of 
action, because, as the grantor was to 
receive 20^ damages, and pay 10/. rent, 
he might only have received the 10/. 
for the danwg^s, and the grantee 
might have retained the other 10^ for 
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hjs rent, uid by that meant saved his 
action. 

CiRcviT also signifies the joumefi or 
progress, which the judges take twice 
every year, through the several counties 
of Eneland and Wales, to hold courts 
and administer justice, where recourse 
cannot be bad to the King's courts at 
Westminster ; hence England is divided 
into six circuits, viz. The home circuit, 
Norfolk circuit. Midland circuit, Oxford 
circuit. Western circuit, and Northern 
circuit. In Wales there are but two cir- 
cuits. North and South Wales. Two 
judges are assigned by the King^s com- 
mission to every circuit. In Scotland 
there are three circuits, viz. the Southern, 
Westernf and Northern, which are like> 
wise made twice every year, viz. in 
spring and autumn. 

CIRCULAR Unetf in mathematics, such 
strai|^ht lines ss are divided from the 
divisions made in the arch of the 
limb, such as sines, tangents, secunts, 
chords, &c. 

CxacvLAB mundert, called also spheri> 
cat ones, according to some, are such 
whose powers terminate in the roots 
themselves. Thus, for instance, 5 and 6, 
all whose powers do end in 5 and 6, as 
the square of 5 is 25, the square of 6 is 
36, &c. 

CIRCULATION o/^ 6lbM^ the natu- 
ral motion of the blood in a living ani- 
mal, whereby that fluid is alternately car- 
ried from the heart to all parts of the 
body by the arteries, and returned from 
the same parts to the heagt, by the veins. 
See Phtsioloot. 

CIRCUMFERENCE, in a general 
sense, denotes the line or lines bounding 
a plane figure. However, it is genen£ 
]y used, in a more limited sense, for the 
curve line which bounds a circle, and 
otherwise called a periphery ; the boun- 
dary of a right lined figure being ex- 
pressed by the term perimeter. 

The circumference of every circle is 
supposed to be divided into 360 degrees. 
The angle at the circumference of a cir- 
cle is double that at tlie centre. For the 
ratio of the circumference of a circle to 
its radius, see Circle. 

CIRCUMFERI-NTOR, a mathemati- 
cal instrument, used by land-surveyors 
for taking angles by the magnetic nee- 
die. It is an instrument (where great 
accuracy is not desired) much used in 
surveying, in and about woodlands, com- 
mons, harbours, seacoasts, in the work- 
ing of coal-mines, 8cc. &c. where a per- 
manent direction of the needle is or the 



most material consequence in sorreying 
The instrument is made of brass, and* in 
its most simple state, consists of the fol. 
lowing parts ; a brass compass box, about 
five inches diameter, or more; on the 
plate of the box are engraved and letter, 
ed the principal points of the «compass, 
divided into four quarters of 90 degrees 
each, two of the quarters being figured 
firom the south point, and tenninated by 
90 degrees at the east and west ; and the 
other two quarters from the north point, 
terminating also at the east and west : on 
the circumference of the plate is fixed a 
ring, divided into 360 Qegrees, number- 
ed from to 360; the observer may 
therefore take his angles as bearing 
from the north and south towards the 
east and west ; or, by that which is the 
most usual method, the whole eircum- 
ference of a circle of 360 degrees, com- 
mencinff from the north point : a magnet- 
ic needJe of the usual kind turns upon 
an iron point, fixed in the centre of the 
compass plate ; a stop and trigger wire 
is applied to the compass box, to throw 
the needle off its centre when not in 
use, in order to preserve the fineness of 
the centre point : a glass and brass spring 
ring covers the needle and closes the 
box ; to the under side of the compass 
box, at the N. and S. points, is connected 
a bar about 15 inches long, from end to 
end, to each end of which is fixed a per- 

J)endicular brass sight about five inches 
ong; each sig^t containing a long silt 
or perforation, and a sieht line, so that 
the observer may take his line oi sight, 
or observation of the line upon the sta- 
tion mark, at which end ot the bar he 
pleases. 

CIRCUMSCRIBED, in geometxy, is 
said of a figure which is drawn round ano- 
ther figure, so that all its sides or planes 
touch the inscribed figure. 

CiBcwSGSiBBD hyperbola^ one of Sir 
Isaac Newton's hyperbolas of the second 
order, that cuts its asymptotes, and con- 
tains the parts cut off within its own 
space. 

CIRCUMSCRIBING, in geometir, de- 
notes the describing a polygonoos fagure 
about a circle, in such a manner that 
all its sides shall be tangents to the 
circumference. Sometimes the tenn is 
used for the describing a circle about a 
poly^n, so that each side is a chord ; but 
in this case it is more usual to say the 
polygon is inscribed, than the circle is 
circumscribed. 

CIRCUMVALLATION, or Une o/ <tr- 
citmvallathn, in the art of war, is a trench 
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bordered with a parapet, thrown up 
quite round the beseiger's camp, by way 
of security against any army that may 
attempt to relieve the place, as well as 
to prevent desertion. See Fobtitica- 

TIOH. 

CIRRUS, in botany, a clamper or ten- 
firii.' that fine spiral string or fibre, put 
out from the foot-stalks, by which some 
plants, as the ivy and vine, hsten them- 
selves to walls, pales, or trees, fgr. sup- 
port. It is ranked by Linnaeus among the 
fulcra, or parts of plants that serve for 
su pport, protection and defence. Tendrils 
are sometimes placed opposite to the 
leaves, as in the vine ; sometimes at the 
side of the foot-stalk of tlie leaf, as in the 
passion-flower ; and sometimes, as in the 
winged-pea, they are emitted from the 
leaves themselves. 

CIRSOCELE; or hemia varicoBa, in sur- 
geiy, a preternatural distension or diva- 
rication of the spermatic veins in the pro- 
cess of the peritonaeum. 

CISSAMPELOS, in botany, a genus of 
the Dioecia Monadelphia class and order. 
Natural order of Jarmentaceae. Menis- 
pemia. Jussieu. Essential character: 
male, calyx four-leaved; corolla none; 
nectary wheel-shaped ; stamina four, with 
cornate filaments. Female, calyx one- 
leafed, ligulate, roundish ; corolla none ; 
styles three ; beny one-seeded. There 
are three species. 

CISSOID, .in geometry, a curve of 
the second order, first invented by 
Diocles, whence it is called the cissoid of 
Biocles. 

Sir Isaac Newton, in his appendix 
*'Dc JEquationum Constructione lineari," 
gives the following elegant description of 
this curve, and at the same time shews 
how, by means of it, to find two mean 
proportionals, and the roots of a cubic 
equation, without any previous reduc- 
tion. Let A G (Plate III. Miscel. fig. 
12) be the diameter, and F the centre oif 
the circle belonging to the cissoid ; and 
fit>m F draw F D, F P, at right angles to 
each other, and let F P be ^ A G ; then 
if the square P £ D be so moved that one 
side E P always passes through the point 
P, and the end D of the other side E O 
slides along the right line F D, the middle 
point C of the side E D will describe 
one leg Q C of the cissoid; and by con- 
tinuing out FD on the other side F, 
and turning the sauare about by a 
like operation, the other leg may be de- 
scribed. 

This curve mav likewise be generated 
by points in the fpllowiDg manner : 



Draw the indefinite right line'BC 
(fig. 13.) at right anp^les to A B the 
diameter of the semicircle A O B, and 
draw the right lines AH, A F, A C, &c. 
then if you take AMsLH, AOoa 
OF, ZC as AN, &c. the points M, O, 
Z,&c. will form the curve AHOZof 
the cissoid. 

Gissois, ptvpertieM of the.- it follows 
from genesis, that dtawing the right 
lines PM, KL, perpendicular to AB, 
the lines A K, P N, A P, P If, as also 
A P, P N, A K, K L, are continual propor- 
tions, and therefore that A K = P B, 
and P N ss I K. After the same manner 
it appears that the cissoid A M O bisects 
the semicircle A O B. Sir Isaac New* 
ton, in his last letter to Mr. Leibnitz, 
has shewn how to find a right line equal 
to one of the legs of this curve by means 
of the hyperbola; but suppressed the in- 
vesti^tion, which, however, may be 
seen m his fluxions. The cissoidal space 
contained under the diameter A B, the 
asymptote B C, and the curve A O Z of 
the cissoid, is triple that of the generat- 
ing circle A O B. 

CISSUS, in botany, a genus of the Te- 
trandria Monogynia class and order. Na- 
tural order of Uederaceae. Vites, Jus- 
neu. Essential character: berry one* 
seeded, surrounded by the calyx, and 
four.parted coroUa. There are fitheen 
species ; natives of both Indies. 

CISTUS, in botany, rock rote, or gwn 
cishu, a genus of the Polyandry Mono- 
gynia class and order. Natural order of 
Rotaceae. Cisti, Jussieu. Essential cha- 
racter : coroUa five-petalled ; calyx five- 
leaved, with two of the leaflets smaller; 
capsule. There are sixty-six species, all 
of which are great ornaments to a gar- 
den ; their flowers, though of ^ort du- 
ration, are succeeded by fresh ones al- 
most every day for about two months 
successively ; the flowers are the size of 
a middling rose, but single, and of various 
colours ; the pUuits continue their leaves 
all the year; they are most of them hardy 
enouch to live in tl)e open air all the win- 
ter, except in very severe ones, which 
often destroy many of them ; so that a 
plant or two of each sort should be 
kept in pots, and sheltered, to preserve 
the Unds. They are natives of warm cU- 
mates. 

CITADEL, a place fortified with four, 
five, or six bastions, built on a convenient 
nound near a city, that it may command 
i^in case of a rebellion . The city there, 
fore is notfortifi^ on the part opposite 
to the oitadel, though the citadel ia 
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afuaftt the citf. The best foim for a ci- 
tadel is a pentagon, a square being too 
weak, and a hexagon too bij|^. 

CITATION, in ecclesiastical courts, is 
the same with summons in oivil courts. 
A person is not to be cited out of the dio- 
cese where he Utcs* unless it be by the 
archbii^op, in default of the ordinary, or 
where the ordinary is party to the suit, 
and in case of appeal. 

CITHAREXYLUM, in botany, Engluh 
fiddk-voodt a genus of the Didynamia An- 
giospermia class and order. Natural or- 
der of Personate. Yitices, Jnssieu. Es- 
sential character, calyx five-toothed, bell- 
form ; corolla funnel-wheeUform ; see- 
ments above, equal ; beny two-seeded ; 
seeds two-celled. There are five species; 
all natives of the West Indies. 

CITIES, rue of. After the fall of the 
Roman Empire, the proprietors of land 
lived principaJlv on their own estates; the 
towns were inhabited bv mechanics and 
tradesmen, chiefly in the condition of 
slaves. The people, to whom it was 
granted as a privilege that thejr might 
give away their own daughters in mar- 
riase without the consent of their lord, 
ana that upon their death their own chil- 
dren and not their lord should succeed to 
their goods, must have previously been 
in entirely or nearly the same state of 
villanage as the occupiers of land in the 
countiy. They seem to have been much 
on a level with the hawkers and pedlars 
of modern times. 

They were snenerally obliged to pay 
some tax or toll for the privilege of sell- 
ing their goods at particular pbces. As 
this source of revenue was thought of 
some imnortance by the feudal sove- 
reigns ana lords, in order to ensure its re- 
guur payment, the^ wereinducedin many 
instances to farm it out for a certain sum 
to the inhabitants of different towns, who, 
in order enforce its payment by the 
traders, were invested with the pow- 
ers and privileges still possessed by the 
corporationsof cities and boroughs. A 
town thus became a privileged place, of 
which traders were not only the inhabi- 
tants, but the governors, at least in all that 
related to internal management 

The turbulent feudal lords were often 
incited by the riches of the burghs to at- 
tempt to plunder their houses uid ware- 
houses s hence the owners naturally fear- 
ed and hated the lords; the sovereigns 
of the different states of Europe, for 
other reasons, likewise hated and feared 
the lords ; this served is a bond of union 
hatween the soyertigns and the corpomte 
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towns, and enabled the towns to ppria 
great privileges from those sovereigns 
who most needed their assistance, as 
King John in England ; and in some in- 
stances to become independent, as was 
the case with the little republics of Ralj, 
and the imperial cities in Germany. 

CITRATES, i n chemistiy, salts formed 
by the combination of the citric acid, and j 
alkalies and earths ; thus we have the ci- 
trattt ef potash, the citrate of soda, &c. 
See Ciraic Acis. 

CITRIC addt in chemistry, b found in 
the juice of lemons and limes, and is 
that which gives it the sour taste. It is 
mixed, however, with mucilaginous and 
extractive matter. ' Scheele found thai it 
could not be obtained pure and crystal- 
lized by mere evaporation of the lemon 
juice, and that even the addition of alco- 
hol did not separate completely the fo- 
reign matter. The process he fellowed 
is, to saturate the expressed juice of the 
lemon, by the addition of chalk. The 
citric acia, combining with the lime, farms 
an insoluble compound, which of course 
precipitates. This is well washed with 
warm water, until the water pass off co- 
louriess; and in this way the mucilage 
and extractive matter are abstracted. The 
citrate of lime is then subjected to the 
action of as much sulphuric acid, previ- 
ously diluted, as is suffident to saturate 
the lime of the quantity of chalk that has 
been employed. The citric acid is disen- 
gaged and dissolved by the water; the 
mixture is boiled for a few minutes, to 
facilitate the precipitation of the sulphate 
of lim^ and is then filtered. The filtered 
liquor is evaporated to the consistence of 
syrup, and sulphate of lime separated 
daring the evaporation being withdrawn; 
and, on cooling and standing for some 
time, the citric acid is obtained in needle- 
like crystals. 

Citric acid exists in a number of other 
fruit% from which it may be extracted, 
and much, it is said, of what is at present 
found in the shops is prepared from the 
juice of the lime. From Vauquelin's an- 
alysis of the pulp of the tamarind, it ap- 
pears to be the chief ac^d constituent of 
that fruit ; one pound of the common pre- 
pared pulp of the shops containing an 
ounce and a half, with smaller quantities 
of malic and tartaric acida. Thia acid is 
very soluble in water. At a moderate 
temperature, 100 parts of water disaohre 
75 parts, cold being produced during the 
solution; at 212° it dissolves twice its 
weight of it like the other vegetable 
acids, its solution undergoes spontaneous 
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decompoution, though not very readilpr. 
The more powerful acids decompose it» 
though with some difficulty. Conoen- 
tntin sulphuric acid converts it into ace- 
tic acid. Scheele remarked, that nitric 
acid did not convert it, as it did some of 
the other vegetable acids, into oxalic 
add; btttFouTcroy and Vauquelin have 
found that, when acted on by a larg^ 
quantity of nitric acid for a long time, it 
skflTorda a small portion of oxalic, with a 
larger portion or acetic acid. 

Citnc acid combines with the alkalies 
and earths, forming salts denominated 
dtrales. The citrate of potass is veiv 
soluble, and does not ciytteUize but with 
difficult, and is deliquescent : its taste is 
purely saline, and rather mild. It con- 
tains 55.55 of acid, and 44.55 of alkali. 
Citrate of soda is likewise very soluble, 
requiring little more than its weight of 
water for its solution r it crystallizes in 
six-sided prisms, and the crystals are 
8li|^btly efflorescent. Their taste is ftiintly 
saline ; the proportions of the solid salt 
are 607 of acid, and 39.3 of soda. Ci- 
trate of ammonia is equally or even more 
soluble than the others, and does not crys- 
talline but when its solution is much con- 
centrated : the form of its eiystals is an 
elongated prism. It consists of 63 of acid, 
and 3S of ammonia. Tlie earthy citrates 
are in general less soluble. When the so- 
lution of barytes is poured into the acid, a 
precipitate, soluble in the liquid b^ agita- 
tion, IS formed : when the whole is satu- 
rated, the salt is deposited at first in the 
form of a powder, which is covered afterw 
wards witn a kind of crystalline efflores- 
cence, and which a large quantity of water 
dissolves. It consists of 50 of acid, and 
50 of base. When the citric acid is 
saturated by lime, small eiystals are 
deposited, which are very sparingly so- 
luble : 100 parts contain 63.66 of acid, 
and 37^4 or lime. When saturated by 
magneria, the concentrated solution does 
not easily ciystaUize regularly, but rather 
assumes the state of a white, opaque, and 
somewhat spongy salt. The pi^portions 
of the salt, are 66.66 of acid, and 33.34 
of base. 

Vauquelin has likewise examined the 
action of citric acid on the metals. It 
does not dissolve silver ; but it com- 
bines with its oxide, and formr a salt, 
insoluble, of a harsh and strong metallic 
taste, and which, like the other salts 
of silver, is blackened by li^ht : it is 
also decomposed by heat, sometimes leav- 
ing metallic silver intermixed with char- 
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coal. It consists of 36 of add, and 64 gf 
oxide. 

Citric add, in its ciystallized state, cah 
be preserved for any length of time witb- 
(Ait decomposition ; and a grateful iemonr 
ade may be prepared from it, by dissolving 
30 or 40 grains in a pint of water, with the 
addition of a little sugar ; and to communi- 
cate flavour,a little lemon pee],or powder, 
formed bv rubbing sugar on the rresh le- 
mon. Tne lemon juice may be regarded 
as a specific in scurvy, and there is every 
probabilitT that the crysUllized dtric 
acid may be equally efiectoal. 

CITRUS, in botany, a ffenus of the Po- 
lyadelphla Icosandria class and order. 
Natural order of Bicomes. Aorantia, Jus- 
sieu. Essential character: ct^yx five- 
cleft ; petals five, oblong^ ; anthers twenty ; 
filaments united into various bodies ; beny 
nine-celled. There are five spedes; of 
which we shall notice the C. aurantium, 
orange-tree ; of this there are sixty varie- 
ties. 1. Seville orange, which is a hand- 
some tree, and the hardiest of any, as it 
shoottf freely in this countiy, and yields 
fruit of excellent quality for domestic 
uses. 2. The China orange, which does 
not come to perfection here, but in warm 
countries it grows in the open ground, 
o. The forbidden-fruit tree, which resem- 
bles the common orange, but the froit 
when ripe is laiver and longer than the 
biggest orange : oesides these, there are 
the homed orange ; the hermaphrodite 
orange ; and the dwarf. C. Medica, the 
citron tree ; of this species the lemon 
tree is accounted a variety ; of which 
tliere are many sorts. The flowers of 
all the spedes appear in May and June, 
and the fruit continues setting in June 
and July, and ripens the year following. 

CIVET, a kind of perfiime, bearing the 
name of the. animal whence it is taken. 
The animal commonly known by the 
name of the civet, or civet-cat, ia the vi- 
verra civetta of Linnaeus. 

The civet is an animal of a wild dispo- 
sition, and lives in the usual manner of 
others of this genus, preying on birds, 
the smaQer quadrupeds, &c. It is a na- 
tive of several parts of Africa and India : 
but not of America, as some have erro- 
neously asserted ; though it has been 
transDorted from the Fhillipplne Islands, 
and tne coast of Guinea. Tois animal, as 
well as the zibet, though originally na- 
tives of the warm climates o^Africa and 
Asia, are capable of subsisting in tempe- 
rate and even in cold countries, provided 
diey are defended from the injuries of 
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the weslher, and fed with succulent 
nouriahment Numbers of them are kept 
ID Holland, for the sake of procuring and 
selling the perfume whicn they yield, 
called civet, and sometimes erroneously 
confimnded with musk. There is a con-* 
siderable traffic of civet from Bassora, 
Calicut, and other places, where the ani- 
mal that produces it is bred ; though 
great psrt of the civet among us is fur- 
nished by the Dutch, who rear a consi- 
derable number of the animals. That 
which is obtained from Amsterdam is 
preferred to that which comes Irom the 
Levant, or India, because the latter is ge» 
nerally less pure. That brought from 
Guineftiwould be the best, if the negroes, 
as well as the Indians and Levanters, did 
not adulterate it with the juices of plants, 
or with labdanum, storax, and other bal- 
samic and odoriferous drugs. The quan- 
tity supplied depends much on the quali- 
ty cf the nourishment, and the appetite 
of the animal, which always produces 
more in proportion to the goodness of its 
food. See YzriBaA. 

CitVIL deatK «>y thin^ that retrenches 
or cuts off a man from civil society, as a 
condemnation to the hulks, perpetual 
banishment, condemnation to death, out- 
lawty, and excommunication. 

Civil lam, is that law which every par- 
ticular nation, commonwealth, or city, 
has established peculiarly for itself. Th e 
civil law is either written or unwritten ; 
and the written law is public or private ; 
public, which immediately regards the 
state of the commonwealth, as the enact- 
ing and execution of laws, consultations 
about war and peace, establishment of 
tikings relating to religion, &c. ; private, 
that more immediately has respect to the 
concerns of eveipr particular person. The 
unwritten law, is custom introduced by 
the tadt consent of the people only, 
without any particular establishment. 
The autbonty of it is great, and it is 
equal with a written law, if it be whol- 
ly unintennxpted» and of a long continu- 
ance. 

The civil law is allowed in Great Bri- 
tain in the two universities, for the train- 
iuf^up of students, &c. in matters of fo- 
leign treaties between princes ; marine 
afiairs, civil and criminal ; in the order^ 
ing of martial causes ; the judgment of 
ensigns and arms, rights of honour, &c. 

Civil Hm, the money allotted for the 
aupport of the King's household, and 
for defraying certain charges of govern- 
ment. 

Civil year, is the legal year, or annual 
account of time, which eveiy government 



appoints to be used within its own domi* 
nions, and is so called in contradistinction 
to the natural year, which is measured 
exactly by the revolution of the heaven- 
ly bodies. 

CIVILIAN, in general, denotes some- 
thing belon^ng to the civil law ; but 
more especially the doctors and pro- 
fessors thereof are called dvilians ; of 
these we have a. college or society in 
London, known by the name of Docton- 
commons. 

CLAIM, a challenge of interest in any 
thing that is in the possesion of another, 
or at least out of a man's own ; as claim 
by charter, by descent, &c. 

CLAIRAULT (Alkxis Clactsi), a ce- 
lebrated French mathematician and aca- 
demician, was bom at Paris the 13^ of 
May, 1713. His father, a teacher of ma- 
thematics at Paris, was his sole instructor, 
teaching him even the letters of the al- 
phabet on the figures of Eodid's Ele- 
ments, bv wiiich be was able to read and 
write at four years of age. B;^ a simihr 
stratagem it was that calculations were 
rendered familiar to him. At nine 3reats 
of age he put into his hands Guisnee's 
Application of Algebra to Geometry ; at 
ten he studied ^Hospital's Co«ic' Sec- 
tions ; and between twelve and thirteen 
he read a memoir to the Academy of Sci- 
iences, concerning four new geometrical 
curves of his own invention. About the 
same time he laid the first foundation of 
his work upon curves that have a double 
curvature, which he finished in 1729, at 
sixteen years of age. He was named Ad- 
joint-Mechanician to the Academy in 
1731, at the age of eighteen. Associate 
in 1733, and Pensioner in 1738. During 
his connexion with the Academy, he haa 
a great multitude of learned and ingeni- 
ous communications inserted in their me- 
moirs, besides several other worics whidi 
he published separately. In the yeir 
1750^ the Academy of Petersbuii^ pro- 
posed a prize on the subject of the lunar 
motions, which Clairault obtained : and in 
a few yeits he obtained another prize on 
the same subject He was during life a 
most active and indefatigable man. He 
died in 1765, at the age S 53. His works 
are numerous, and his papers, inaetted 
in the Memoirs of the Academy, may be 
found hi the year 1737, and also for al- 
most every year till 1762 ; being upon a 
variety of subjects, astronomical, mathe- 
matical, optical, &c. 

CLAMP in a a/up, denotes a piece of 
timber applied to a mast ur yan^ to pre- 
vent the wood from bursting ; and also a 
thick plank lying fore and aft under tb^ 
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beams of the first orlop, or second deck» 
and 19 the aaine that the rising timbers 
are to the deck. 

Ciukxp is likewise the term for a pile of 
unbumt hricks built up for burning. 
These clamps are built much after the 
same flMAner as arches are built in kilns, 
vix. with a vacuity betwixt each brick's 
breadth for the lire to ascend by ; but 
with this difference, that instead of arch- 
ing, they truss over,' or over-span ; that 
ia» the end of one brick is laid about half 
way oTer the end of another, and so till 
both sides meet within half a brick's 
length, and then a binding brick at the 
top finishes the arch. 

Claxp naiU, such nails as are used to 
fasten on clamps in the building or re- 
pairing of ships. 

CLAN, a term used in Scotland to de- 
note a number of families of the same 
name, under a feudal chief, who protect- 
ed them, and, in return for that protec- 
tion, commanded their services as his fol- 
lowers, and led them to war, and on mili- 
tary excursions. 

CLAP net^ a device for catching larks. 
You entice the birds with calls, and when 
they are within your distance, you pull a 
cord, and your net flies up and claps over 
tbem. f 

CLARIFICATION, is the separation, 
by chemical means, of any liquid from 
sabstances suspended in it,and rendering 
ittarfoid. If a difference can be made be- 
tween clarification and filtration, it is, 
iW the Utter is eflTcted by mere me- 
chanical means, but the former either by 
heat or by certain additions, the action of 
whichmay be considered as chiefly che- 
mical. The liquors subjected to clarifl- 
<^n are almost without exception those 
unnuJ or vegetable juices, in which the 
matter that renders them turbid is so 
nearlyofthe same specific gravity with 
the liquor itself, that mere rest will not 
«flect a separation. In these too the li- 
quid is generally rerfdered thicker than 
usual bv holding in solution much muci- 
lage, which further entangles the turbid 
matter, and prevents it from sinking. 
Hence it is that vinous fermentation has 
so powerful an effect as a chuifier, since 
this process always implies the destruc- 
tioD of a portion of saccharine mucilage, 
^ the consequent production of a thin ' 
limpid spirit. 

Coagula^ng substances are great clari- 
fierswhen mixed with any turbid liquor, 
the process of coagulation entangling with 
tt aU matters merely suspended and not 
disBohed, and carrying them either to 
^he top in the fonn of a scum, or to the 



bottom in the form of a thick sediment, 
according to drcumstances. Thus, to 
clarify muddy cider, the liquor is beaten 
up with a small quantity of fresh bul- 
lock's blood, and suffered to stand at rest 
for some hours, after which the liquor 
above is as clear as water, and ilmost as 
colourless, and at the bottom b a thick 
tough cake, consisting of the coagulated 
blood which has carried down with it all 
the opaque matter suspended in the li- 
quor. Albuminous ana gelatinous sub- 
stances act in the same manner. The 
effect of white of eg^ in this M'ay is 
known to every one. It should be first 
mixed with the turbid liouor without 
heat, and by agitation. Afterwards, on 
applying less than a boiling heat, the al- 
bumen of the egg coagulates, and carries 
up with it all the opaque particles, leav- 
ing the rest beautifully clear and limpid. 
Sometimes clarification ti^es place in a 
very unaccountable manner. Thus, it is 
well known that a handful of marl or 
clay will clarify a large cistern of muddy 
water, and marl is also used with advan* 
tage in clarifyine vinous liquors. 

CLARINET, m music, a wind instru- 
ment of the reed kind, the scale of 
which, though it includes'every semitone 
within its eztremes,i8 virtually defective. 
Its lowest note is E, below F cliff, from 
which it is capable, in the hands of good 
solo performers, of ascending more than 
three octaves. Its powers through this 
compass are not every where equal ; 
the player, therefore, has not a free 
choice in his keys, being generally con- 
fined to those of C and F, which are 
the only keys in which the clarinet is 
heard to advantage. The music for this 
instrument is accordingly usually w^ritten 
in those keys. 

CLARIO.V, a kind of trumpet, whose 
tube is narrower, and its tone acuter 
and shriller, than that of the common 
trumpet. 

CLARO obicuro, or Ci^xn sft«cure, hi 
painting, the art of distributing to advan- 
tage the lights aikd shadows or a piece, 
both with regard to the easing of the eye, 
and the effect of the whole piece. See 
PAixTiire. 

CLASS, an appellation given to the 
most general subdivisions of any thing. 
Thus, in the Linnxan system of natu- 
ral history, the animal creation is divid- 
ed into six cUues, viz. Mammaua, 
Avxs, Ampbibia, Piscks, Ijtsicta, 
VsRvas. 

Class, in botany, denotes the primaiy 
division of planU into larj^e groups, each 
of which is to be subdivided, by a regu- 
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Ur downward progreaskm, Hiorden, or 

■ections, as they are called by Toume- 
fort, genera, and species, with occasional 
intermediate subdiviaons, all subordinate 
to the division which stands immediately 
aboTethem. So that the classes hare 
been compared to the first layer of a 
ttuncftted pyramid, which increases gra- 
dually as it receives the orders, genera* 
and occasional intermediate subdivisions, 
till at leng[th it terminates in an immense 
base, consisting entirely of species. Ac- 
cording to the definition of Linnxus, a 
class is founded on the agreement of the 
several genera with each other in the 
parts of fructification, according to the 
principles of nature and art. It is ob- 
served, that, in the formation of classes, 
they should not be very numerous, and 
that their boundaries should bfe strongly 
and distinctly marked. 

CLATHKUS, in botony, a genus of 
Fuh^. Essential character: roundish, 
consisting of a reticular, windowed, hol- 
low body ; the ramifications connected 
on every side. Linnseus reckons only 
four species, other botanists seven and 
eight. 

CLAVA, in natural history, a genua of 
Vermes Molluscs. Body fleshy, grega- 
rious, elavate, and fixed by a round pe- 
duncle; aperture single and vertical. 
There is but one species, viz* C. parasiti. 
ca^ covered with pellucid conic erect 
spines. It inhabits the Baltic, on sea- 
weeds, shell fiah, and floating timber. 
like the Hydra it possesses the power 
of dilating and contracting the mouth. 
See Htsba. 

CLA V ARIA, in botany, a genus of 
Fungi ; one of the lowest onwr in the 
scale of vej^tation, difi'ering sometimes 
very little in substance from the rotten 
wood whence it issues. It is a smooth 
oblong body, of one uniform substance. 

CLAVICLES, in anatomy, are two 
bones situated transversely, and a fittle 
obUquely opposite to each other, at the 
superior and anterior part of the thorax, 
between the scapula and sternum. 

CLAUSE, signifies an article or parti- 
cular stipulation in a contract^ a enarge 
pr condition in a testament, &c. 

Thus we say, a derogatory clause, a 
penal clause, saving clause, codiciUary 
clause, &c. 

CLAT. Any natural earthy mixture,- 
which possesses plasticity and ductility 
when kneaded up with water, is in com- 
mon language called a clay. All mine- 
ralogists, however, have comprehended 
withm the appellation, not only clay% 
property so called» but a few other mine - 



nl tobitances neariy allied to some of 
the clays, and which become plastic by 
decomposition. Clay, however, is by do 
means strictly a miperal species, being 
in most cases the result of the decompo- 
sition of other minerals. It seems ad- 
visable, therefore, to consider the pro- 
perty of plasticity as an essential cha- 
racter, and to exclude from the daas of 
clays aJl earthy bodies that are destitute 

of It. 

Mineralogists have generally arranged 
all the plastic clays under two species, 
rather rrom the economical uses to which 
they are applied, than according to their 
external characters, composition, or g^eo- 
logical situation. The first species is 
the white infusible porcelain clay, and 
the second contains all the rest ooo- 
pounded together, under the general 
appellation pottei^s clay. We have, 
however, a different arrangement in 
Aikin's dicUonary, which we shall lay be- 
fore the reader. 

Essential character: plastic by inti- 
mate mixture with water. 

1. Porcelain clay. Its colour is gene- 
rally reddish white, abogreyidi and yel- 
lowish whites it has no lusti^ no trans- 
parency. It occurs either friable or com- 
pact; stains the fingers; adheres to the 
tongue; is soft but meane to the fecU is 
easily broken. Specific gravity abcrat 
3.3. It falls to pieces in water, and by 
kneading becomes ductile, thou^ not in 
a very great degree. The Cornish por- 
celain cla3r certainly originatea from the 
decomposition of felspar, and contains 
particles of quartz, mica, and talc, from 
which it is separated by eleutrialion. The 
Chinese kaohn also contains mica, and ia 
probably of the same origin as the Cor- 
nidi. ' The same remark may be appUed 
to the French, lie. It ia, however, by no 
means certain, that all porcelain clay is 
derived fiom felspar, as it varies consi- 
derably in its composition and Ibsibilityi 
an the kinds indeed are infusible at an^ 
temperature less than a white best ; but 
some, especially the Japanese," are re. 
fractory in the most powerfol furnaces. 
The Cornish clay, according to Wedge- 
wood, consists of 60 per cent alumina* 
nd 40 silex. 

9. Steatiticcky. Its colour is a light 
flesh red, passing into cream cokmr ; its 
texture is minutely fofiated ; it has n 
slight somewhat gretty lustre, and takes 
a polish from the nail It stains the fin- 
gers, is very friable, and has a snsoolk 
unctuous feel. When laid on the tongue^ 
it dissolves into a smooth pulp, without 
any gritty particles. It is vety plastic. 
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and has a strong aTgUlaceoas odour. It 
occuH in nodules, in a haid cellular horn 
stojie, that forms large mountainous masses 
near Conway, in North Wales, and origi- 
nates from the decomposition of indurat* 
ed steatite. 

3. Clay from slates Its colour is ash- 
grey, passing into ochre-yellow : its tex- 
ture is foliated : it has a smooth unctuous 
feel, and its siliceous particles are so 
small, as to occasion scarcely any gritti- 
ness between the teeth. It occurs in 
thin beds on the tops of the softer kinds 
of slate-rock, and from its impervious- 
ness to water is always found lining the 
bottoms of the peat-mosses, with which 
this kind of nM>untains is generalhr cover- 
ed, and in these situations it is of a white 
ash colour, being deprived of its iron 
and carbon by the acid of the peat. It 
aJso occurs in thicker beds at the foot of 
the mountains, but is of a darker colour, 
and less plastic. 

4. Clay from shale. Its colour varies 
from greyish blue to bluish black : its 
texture is foliated : it has a smooth unc- 
tttoas feel, takes a polish from the nail, 
is excessively tenacious and ductile, and 
has but a slight de^ee of ipttiness. It 
occurs abundantly in all coUieries, and is 
produced by the spontaneous decompo- 
sition of the shale with which the beds of 
coal are covered. A sandy clay, of a 
greyer colour, and more refractory na- 
ture» is procured from the decomposition 
of the mdurated day that forms the 
floor of the coal, and is provincially call- 
ed dunch. The Stourbridge clay, from 
which crucibles, ^lass-house pots, &c. are 
made* is. of this kind. 

5. Clay from trap. At the foot of the 
softer rocks of trap-formation, such as 
vakke» clay-porphyry, and some vaiie- 

' ties of grunstein and hornblende rock, 
are found in beds or clay, evidently ori- 
ginating from the gradual disintegration 
of these by the weather. 

6. Marly clay. The colour of this is 
bluish or brownish red : it occurs either 
compact or foliated : it has a sofr unc- 
tuous feel, takes a polish by friction with 
the nail, is very plastic, more or less 
gritty, though not so much so as the com- 
mon aUuvialclay. It bums to a brick of 
a buff or deep cream colour, and at a 
higli heat readily enters into fusioii. It 
efiervesces stroiwly with acids, and con- 
tains from one-foiurth to one-tenth of 
carbonated lime. It ori^nates some- 
times from the decomposition of com- 
pact argillaceous lime-stone ; but more 
frequently from the softer slat/ varie- 
ties uauauy called stone-marl. It is 



largely employed as a manure, and where 
the calcareous part does not exceed 10 
or 13 per cent, it is esteemed as a mate- 
rial for bricks. 

7. Clay from metallic veins. Its colour 
is grtfy, verging into bluish, greenish, 
ana yellowisn, or red. It has a smooth 
unctuous teel ; is ▼ery tenacious ; often 
contains sulphuric acid, and certain me- 
tallic oxides, which are never observed 
in other clays, such as lead, silver, anti- 
mony, copper and bismuth. Is found in 
metallic veins. 

S. Alluvial clay. The circumstances 
which characterise alluvial clay are the 
following. It contains a larger prcpor- 
tion of quartz sand than the preceding; 
rounded pebbles of various kiads are 
also imbeaded in -it ; thus show'mg it to 
have been carried from its native situa- 
tion, and mingled in its progress v^ith a 
variety of extraneous bodies. At least 
three kinds of it may be distinRuishedf 
viz. pipe clay, pottei^s clay, and chalky 
clay. Pipe chy is of a greyish or yellow- 
ish white colour, an earthy fracture, and 
a smooth greasy feel; it adheres pret^ 
strongly to the tongue ; is veiy plastic 
and tenacious s when burnt, is of a milk- 
white colour ; is diflicultly fusible, though 
much more so than porcelain clay, from 
which it is further distinguished by its 
superior plasticity, and the sand which it 
contains. It is manufactured into tobac- 
co pipes, and is the bssis of the white or 
queen's-ware pottery. Potter's clay is 
ma reddish, bluish, or greenish colour; 
has. a somewhat fine earthy fracture, and 
a sofr, ofren greasy feel : it adheres to 
the tongue, and is very plastic, it 
bums to a hard, porous, red brick ; and 
in a higher heat runs into a dark colour- 
ed flag. When tempered with water, 
and mixed with sand, it is manufactured 
into bricks: those varieties that are 
the most free from pebbles are made into 
tiles, and coarse red pottery. See Alu- 

MXRA. 

Clat itonet in mineralogy, is of a 
greenish, bluish, or grey colour, some- 
what marked by brownish yellow spots 
and stripes. It occurs in mass, is opaque, 
dull, frangible, and soft. It forms larg^ 
mountainous masses, occurring in beds 
and veins. 

CLAYTONIA, in botany, so named in 
honour of Mr. John Clayton, a genus of 
the Pentandria llonogynia class and or- 
der. Natural order of Succulents. Por- 
tulacex, Jussieu. Essential character: 
calyx two valved ; corolla five petalled ; 
stigma trifid i capsule three valved, one- 
ceued, three-seeded. There are two 
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Bpecies, viz. C. Virginica and C. Sibirici, 
and Pursh has described a new species 
found in the United States. 

CLEF, or Cliff, in music, a mark set 
mt the beginning of the lines of a sonK» 
which shows the tone or key iirwhicn 
the piece is to begin; or it is a letter 
marked on any Mne which explains the 
rest. It is called clef, or key, because 
hereby we know the names of all the 
other lines, and consequently the quan- 
tity of every degree or interval : but be- 
cause every note in the octave is also 
called a key, this letter marked is,, for 
distinction uke, denominated the signed 
clef; and by this key is meant the prin- 
cipal note of a song, in which the melody 
doses. See Music. 

CLEMA'llS, in botany, virgin* t bvwer^ 
a genus of the Poliandria Polygamia 
class and order. Natural order of Mul- 
tisiliqux. Ranunculaceae, Jussieu. Essen- 
tial character : calyx none ; petals four, 
sometimes five, or even six; seeds 
having a tail. There are twenty-one 
species. 

CLEOME, in bdtany, a genus of the 
Tetradynamia Siiiquosa class and order. 
Natural order of Putaminex. Cappa- 
rides, Jussieu. Essential character : nec- 
tareoas glands three, at each sinus of 
the calyx, except the lowest ; petals all 
ascending; nlique one-celled, two-valv. 
cd. There are twenty-three species, 
all of them natives of very warm coun- 
tries. 

CLEONIA, in botany, a genus of the 
Didynamia Gymnospermia class and or- 

ter. Natural order of Verticillatae. La- 
iatae, Jussieu. Essential character : fila- 
ments forked, with an anther at one of 
the tips; stigma four-cleft. There is but 
one species, viz. C. lusitanica, sweet- 
scented cleonia, is an annual plant, na- 
tive of Spain and Portugal. 

CLEPSYDRA, a water-clock, or in- 
strument to measure time by the fall of a 
certun quantity of water. 

The comtrucHon of a CUptydra, To di- 
vide any cylindrical vessels into parts, to 
be emptied in each division of time, the 
time wherein the whole, and that where- 
in any part is to be evacuated, being 
given. Suppose a cylindrical vessel, 
whose chaige of water flows out in twelve 
hours, were required to be divided into 
parts to be evacuated each hour. 1. As 
the part of time 1 is to die whole time 
12, so is the same time 13 to a fourth 
proportional 144. 3. Divide the altitude 
of the vessel into 144 equal parts: here 
the last will fall to the last hour: the 



three next above to the last oart but 
one; the five .next to the tentn lioor; 
lastly, the twenty-three last to the first 
hour. For since the tiines increase in 
the series of the natural numbers 1* 2, 3, 
4^ 5, &c. and the altitudes, if the numC' 
ration be in a retrogade order from the 
twelfth hour, increase in the series of the 
unequal numbers 1, 3, 5, 7, 9, &c. the al- 
titudes computed from the twelfth hour 
will be as the squares of the times 1, 4» 
9, 16, 25, &c. Therefore the squares of 
the whole time, 144, comprehend all the 
parts of the altitude of the vessel to be 
evacuated. But a third proportional to 
1 and 12 is the square of 12, and conse- 
quently it is the number of ec^ual parts in 
which the altitude is to be dinvided, to be 
distributed, according to the series of the 
unequal numbers, through the equal in- 
terval of hours. There were many kinds 
of clepsydrae among the ancients; but 
they all had this in common, that the 
water ran generally through a narrow 
passa^/ from one vessel to another, 
and in the lower was a piece of cork 
or light wood, which, as the vessel 
filled, rose up by degrees, and showed 
the hour. 

CLERGY, a general name given to the 
body of ecclesiastics of the Christian 
church, in contradistinction tp the laity. 
The privileges and immunities which th<s 
clergy of the primitive Christian church 
enjoyed deserve our notice. In the first 
place, when they travelled upon neces- 
sary occasions, they were to be enter- 
tained by their brethren of the clergy, in 
an places, out of the public revenues of 
the church. When any bishop, or pres- 
byter, came to a foreign church, they 
were to be complimented with the hono- 
rary privilege of peiforming divine offi- 
ces, and consecrating the eueharist in 
the church. The great care the deigy 
had of the characters and reputations of 
those of their' order appears from hence, 
that in all accusations, especially against 
bishops, they required tne testimony of 
two or three witnesses of good chsiac- 
ter : nor was any heretic admitted as an 
evidente against a cler^nrman. With re- 
gard to the respect paid to the eleigy by 
the civil government, it consisted chief- 
ly in exempting them from some kind 
of obligations to which others vere 
liable, and grantin^^ them certain privi- 
leges and immunities which othen did 
not enjoy. 

By the ecdesiastical laws, no clergy- 
man Y** allowed to relinquish his sta- 
tion without just grounds and leave; 
but in some cases rerignation was allow- 
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erl of, as in old age, sickness, or other in- 
firmities^ 

The privileges of the Engtisli clergy, 
by the ancient statutes, are veiy consid. 
erable ; their goods are to pay no toll . in 
fairs or markets; they are exempt from 
all offices but their own ; from the king's 
carriages, posts, &c. ; from appearing at 
sherin*8 toum», or franks pledges ; and 
aT« not to be fined or amerced according 
to their spiritual, but their temporal, 
means. A clergyman acknowledging a 
statute, his body is not to be imprisoned. 
If he be convicted of a crime, tor which 
the benefit of clergy is allowed, he 
shall not be burnt in the hand ; and he 
shall have the benefit of the clergy iniri' 
JSnitunif which no layman can have more 
than once. 

The clergy, by common law, are not to 
be burdened in the general charges of 
the laity ; nor to be troubled nor incum- 
bered, unless expressly named and 
charged by the statute; for general 
words do ' not aJFect them : thus, if a 
hundred be sued for a robbery, the mini- 
ster shall not contribute ; neither shall 
they be assessed to the highway, to the 
watch, &c. 

The revenues of the clergy were an- 
ciently more considerable than at pre- 
sent. Ethelwolph, in 855, gave them a 
tytlre of all goods, and a tenth of*all the 
lands in England, free from all secular 
services, taxes, &c. The charter where- 
by this was granted them, was confirm- 
ed by several of his successors; and 
William the Conqueror, finding the 
bishoprics so rich, created them into 
baronies, each barony containing thir- 
teen knight's fees at least ; but since the 
reformation the bishoprics are much im- 
poverished. The revenues of the infe- 
rior clergy, in the general, are small, 
atliird part of the best benefices being 
anciently, by the Pope's grrant, appro- 
priated to monasteries, upon the disso- 
lution whereof they became lay-fees. In- 
deed an addition was made, 2 Annz, 
the whole revenues of first-fruits and 
tenths being then granted, to raise a fund 
for tlie augmentation of the maintenance 
of the poor clergy; pursuant to which a 
corporation was formed^ to whom the 
naa revenues were conveyed in trust, 
fcc. 

CLanoT, benefit of. See BEirSHT. 

CLERK, a word originally used to de- 
note a learned man, or a man of letters ; 
whence the term became appropriated 
to churchmen, who were from thence 
called clerks or clergymen ; the nobility 
and gentry being uiually bred up to the 



exercise of arms, and none left but 
the ecclesiastics to cultivate the sci- 
ences. 

Cleek of the ajfidavita, the officer, in 
the Court of Chancery, who files all affi- 
davits made use of in court. 

CLsaK ^ the tunze, the person who 
writes all things judicially done by the 
justices of assize in their circuits. 

CuxK. of the baUft an officer in the 
court of Km^s Bench, whose business it 
is to file all bail- pieces taken in that court, 
where he always attends. 

Clibk of the check, an officer belonging 
to the King's court, so called, because he 
has the check and controlment of the 
yeomen of the guard, and all other ordi- 
nary yeomen that belong to the king,, 
queen, or prince. He likewise, by him- 
self or deputy, sets the watch m the 
court. There is also an officer in the 
navy of the same name^ belonging to the 
king^s yards. 

Clbkk of the crtnoTit an officer in the 
king's Bench, who frames, reads, and re- 
cords all indictments against ofl^enders, 
there arraigned or indicted of any pub- 
lic crime. He is likewise termed clerk of 
the crown-office, iiw^ich capacity he ex- 
hibits information, by order of the 
court, for divers offences. 

Clbbk of the crown, in chancery, an 
officer whose business it is constantly to 
attend the Lord Chancellor, in person or 
by deputy, to write and prepare for the 
great seal special matters of state by 
conpnission, both ordinary and extraordi- 
nary ; viz, commissions of lieutenancy, of 
justices of assize, oyer and terminer, gaol 
delivery, and of tlie peace ; all general 
pardons, granted either at the kin^s 
coronation, or in parliament : the wnts 
of parliament, with the names of the 
knights, citizens, and burgesses, are 
also returned into his office. He also 
makes out special pardons, and writs of 
execution on bonds of statute-staple for- 
feited. 

Cllbk of the declaratioru, he that files 
all declarations after they are ingrossed, 
in causes depending in the court of king's 
bench. 

CutKK of the deUveriet, an officer of the 
tower, whose function is to take inden- 
tures for all stores and ammunition issued 
from thence. 

Clxul oftheerroTB, in the court of Com. 
mon Pleas, an officer who transcribes, and 
certifies into the king's bench, the tenor 
of the record of the action on which the 
writ of error made out by the cursitor is 
brought there to be determined. In the 
king's bench the clerk of the errors tran- 
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iDribes and certifies the records of causes 
by bill, in that court, into the Exchequer : 
and the business of the clerk of the errors 
in the Bzchequer is, to transcribe the re- 
cords certified thither out of the king's 
^nch, and to prepare them ibr judg- 
ment in the Exchequer chamber. 

Clxek 9f the tiaciru, in the court of 
Common Pleas, keeps the essoin roil, or 
enters essoins: he also provides parch- 
ment, cuts it into rolb, marks the number 
on them, delivers out all the rolls to eveiy 
officer, and receives them again when 
written. Sec Essoiir. 

CiMLM. of the ettnat^i an officer in the 
Exchequer, who every term receives the 
estreats out of the Lord Treasurer's re- 
membrancer's office, and writes them 
out to be levied for ^e crown. 

CLzaK of the hamper, or hanaper, an 
officer in chanceiy, whose business is to 
receive all money due to the king for the 
seals of charters, letters patent, commis- 
sions, and writs ; also the fees due to the 
officer for enrolling and examining them. 

Clbek ^fthe enrohnenie, an officer of the 
oourt of Common Pleas, that enrols and 
exempli^es all finea and recoveries, and 
returns writs of enty.^ 

Clerk •/ the jurieti^n officer of the 
Common Pl<;as, who makes out the writs 
called habeas corpus and distringas, for 
juries to appear either in that court, or at 
the assizes, after thepannelsare returned 
upon the venire fuciae. He likewise en- 
ters into the rolls the awarding these 
writs, and makes all the continuances. till 
verdict is given. 

Clzek comptroller of the kk^t house" 
held, an officer of the king's court, au- 
thorised to allow or disallow the charges 
of pursuivants, messengers of the green 
doth, &c. to inspect and controul Ml de- 
fects of any of the inferior officers, and to 
sit in the counting-house with the ioid 
steward and other officers of the house* 
hold, for regulating such matters. 

Clsrk of the king' 9 dher, an officer of 
tlie Common Pleas, to whom every fine is 
brought af^er it has passed the office of 
the custos brevium ; and who enters the 
effect of writs of covenant into a book 
kept for that purpose, according to which 
all the fines of that term are recorded in 
the rolls of the court. 

Clehk of the h'ng't great -wardrobey an 
officer who keeps an account of all things 
belonging to the wardrobe. 

Clshk of the marhetf an officer of the 
king's house, to whom is- given the charge 
of tlie kingp's measures and weights, the 



standards of those that ought to be used 
all over England. 

Clxrk of the ordnance, an officer tbtt 
rensters all orders concerning the king's 
oranance in the tower. 

Clxrk of the eutlawrieef an officer of the 
Common Pleas, and deputy to the Attor- 
ney -General, for making out all writs of 
capiao utlagatum^ sfter outlawry, to wiiidi 
there must be the king's attorney's name. 

Clsek of the paper-office, an officer be* 
longing to the kmg's bench^ whose faus- 
ness is to make up the paper-books of 
special pleadings in that court. 

Clkbk of the ParUament-rotte, an officer 
in the House of Lords, and likewise in the 
House of Commons, who records all trans- 
actions in parliament, and engrosses them 
fairly in parchment rolls. 

Clsrx of the peace, an officer belonging 
the sessions of the peace, whose ^si- 
ness is to read indictments, inrol Ae pro- 
ceedings, and draw the process ; he bke- 
wise certifies into the king's bench tnn- 
scripts of indictments, outlawries, attain- 
ders, and convictions, had before the jus- 
tices of the peace, within the time limited 
by statute under a certain penalty. This 
office is in the gift of the Cuetoo Rotuhnm, 
and may be executed by deputy. 

Clkrk of the pelU, an officer that be- 
longs to the Exchequer, whose business 
is to enter every teller's bill into a parch- 
ment roll, called pelSe receptorum, and to 
make another roll of payments, called 
pelH» exittaim. 

Clerk of the petty ba^, an officer of the 
court of chancery, wnereof tlicre are 
three, the master of the rolls being the 
chief : their business is to record the re- 
turn of all inquisitions out of every shire, 
to make out patents of customers, gan- 
gers, comptrollers, &c. liberates apon ex- 
tents of statutes staple, corure d^eMret for 
bishops, summons of the nobility, clert^, 
and bui-gesses to parliament, and commis- 
sions directed to knights, and others, of 
every shire, for assessing subsidies and 
Uxea. 

Clerk of the pipCy an officer of the Ex- 
chequer, who, having the accounts of all 
debts due to the king delivered oat of the 
remembrancer's office, charges them in a 
great roll, folded up like a pipe. He 
writes out warrants to sheriflTs, to levy the 
said debts on the goods and chattels of 
the debtors : and if they have no goods, 
then he draws them down to the treas- 
urer's remembrancer, to write estreats 
against their lands. 

Clkrk of the pleas, an officer of the Ex- 
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chequer, in whose office all 4he o'fileers 
of the court, having special privilegq^ 
oujfbt to sue or be sued in my action. 
In this office also actions at law may be 
proseojled by other peiwons, but the 
pJaintiflTougfat to be tenant or debtor to 
the Kinscorsome way accountable to him. 
The uqaer clerks are attorneys in all suits. 
Cuaxs of the prn;y-teo4 four officers 
that sttend the Lord-priTy-seal, for writ- 
nts and making out aU things that are 
sent by wamuit from the signet to the 
privy^al, and to be passed the great- 
seal; aad likewise to make oat privy- 
seal^, upon spatial occasions of his Hajes^ 
ty^s afiait9, a^ for )oan of money, or tiie 
Jike. 

Cl£&k of the roUe, an officer of the 
chancery, whose business Is to make 
searches after and copies of deeds^ oft- 
cc%&c. 

CLxaK ef the t*ttfet,-''an officer of the 
court of King's Beni^, whodiaws up and 
enters all the rultes and orders made in 
<^utt, ahd gives rules of eourse in divert 
writs. .. . . • 

CuMm itf the ei^net, an officer continu- 
ally ifttendant upon his Majesty's princi- 
pal'aeeretaiy, who has the custody of the 
privy siniatyas well fog: sealing the King's 
piivate JliUers, na tl^ose grants whic h pites 
the king's haaidbv bill signed. There ore' 
four of these officers, w^v hliv^ theiipdiet . 
at the aecreta^'8 uble. 

CuaKs, AT/ officers.in cKsBcery, fleXt 
in degree below. ^ the tw-eivi^ nuwter% 
vhosebos^i^as it is to enrol commiksions, 
pardo4s, pa!(bnt8» wammts, &c which 
P^ the great seal s they were ancient^ 
cierid,aiMl forfeited theirfilaces if they 
mamed. They are also attorneys for , 
parties in siiita depending in the court of 
chancery. ^ 

C^Tui of the mifermdeaSf an officer of 
the Cominon ple^ who inakes out writs 
of supa^Kdeasj^forbiddiiy the sheriff to 
return "the ^g^nt ui^r) % defendant's 
appearing thereto on all outlawry. 

CuBK of the treoMury, an o^er belong- 
ing to the court of Common Pleu, who 
has the charge of keeping the records of 
the court, makes out all records of nisi 
prills, and likewise all exemplifications 
of records being in the treasury. He has 
the fees due for all searched; and has un- 
der him an' under-keeper, who ^always 
keeps one key of the* treasury door. 

Clsbk of the varranttf an officer of the 
Common Pleas, whose business is to enter 
an warrants of attorney for plaintiffs and 
defendants in suit ; and to enrol deeds of 
bargnn and sale, that are acknowledged 
VOL,III. 



in court or before a judge. His office it 
likewise to estreat into the Exchequer all 
issues, lines, estreats, and amercements, 
which gr6w due to the crown in that 
court. 

CX.ERODEMDRUM, in botany,a genus 
of the Pidynaraia Angiospermia class and 
order. Natural order oC Persenatx. Viti- 
ces, Jussieu. Essential character : calyx 
five-cleft, bell-shaped; corolla with a fill- 
iilfm tube and funnel sh'aped, five part- 
ed, equal border; stamina very long,ga|v 
^ng very much between the segments. 
Berry one-seeded. There are eight spe- 
cies, natives of the East Indies, China* 
and Japan. 

- GlkETURA, in botany, a genus of the 
DecandriaMononynia class and order« 
Nat. order of Btoomes. Ericc, Jusa^eu. 
Essential character: calyx t.ve-paried; 
fMtais five ; stigma trifid ; capsule three- 
celled^ three-vaived. There are four spe- 
cies, natives ot North America. 

CLIBADIUM, in botany, a genus of the 
Ifonoecia Pemandria class and onler Na- 
tural osder of Compositae Oppostifoiix. 
Corymbiferx, Jussieu. Essential charac- 
ter : male common calyx imbricate : co- 
folia of the dibk five-cleft ; femide com- 
num calyx the same ; corolla of the ray 
female three or four ; seed an umbilicate 
drUAe. There is but one species, viz. C. 
^urmamense, native of Suhnitm. 
•' CUFf'ORTliQ in boUny,so named in 
honour ot George CliiTbrd, a merdiant at 
Amsterdam, and a considerable botanist, 
a genus bf the Dioecia Polyandria class 
and order. Natural order of Tncoccx. 
Kosacez, Jussie^i. Essential character : 
male calyx three-leaveu, superior; sta^ 
mens'abotit thirty. Female calyx three* 
leav^ilf superior; corolla none; styles two; 
capsule two-celled; seeds orie. There are 
nineteen species,ali shrubs from the Cape 
of €H>od Hope. 

CLIMACTERIC, among physicians and 
natural historians, a critical year in a per- 
son's life, in which he is supposed to 
star. I in mat danger of death. 

According to some every seventh year 
Is a climacteric ; but others aUow only 
those years produced by multiplying 7, 
by the odd numbers 3, 5, 7, and 9, to be 
climactericai. These years, they say, 
bring with them some remarkable change 
with respect to health, life or fortune: 
the grand climacteric is the sixty-third 
year ; but some, making two, add to this 
tne eighty-first : the other remarkable 
climacterics are, the seventh, twenty-fi^it, 
thirty.fiflh, forty. nintli, and fifty-sixth. 
The credit of climacteric years can onK- 

n d 
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on Us lower puiut was tuBpcnded from 
above by a double coid» or catguf ; the 
twisting of this cord, caused by each vi- 
bration, tended to raise the balance, and 
its own weight made it descend again, 
and at the same time turn round in the 
opposite direction, when the impulse of 
the first pallet ceased to act on it The 
balance was very heavy, as weight was 
necessary to make il act in the above 
manner ; and this has caused the mode 
of its operation to be mistaken by many, 
who supposed that the cord was' merely 
added to prevent the great friction on 
^e lower end of the arbor, which tiie 
weight of the balance would cause. 

The introduction of the spiral spring, 
as a first mover, instead of a weight, 
took place about the beginning of the 
sixteenth centniy. Mr. Peekett, of l>ld 
Compton-streeU had one of tliis construe* 
tion, which, from an inscription on it in 
the Bohemian language, was made by 
Jacob Lech, of Prague, in the year 
1525. 

Clocks with the balances above de- 
scribed, imperfect as they were, gave, 
however, some assistance to astronomy. 
Tycho Brahe had four of them, but of 
such a massy construction, that a single 
wheel in one of them, which had but three 
wheels, contained 1200 teeth, and was 
three feet in diameter. These clocks 
continued in use till about 1650, when 
a new xra in the art commenced, by 
the application of the pendulum as a se- 
gulator. 

Bernard, one of the prpfessors of as- 
tronomy at Oxford, in the lust century, 
has asserted that the Arabians used pen- 
dulums in astronomy long before the 
above period, (as we' know that Ricoli, 
l^cho Brahe^ Langrenus, Vendelin, 
Mer&enne, Kirch er, Hevelius, Monton. 
and Galileo himself did,) in a detached 
state ; but we do not find that any of them 
used it in conjunction wiCh wheel work. 
Accordinjfto professor Venturi, Sancto- 
rius apphed a pendulum to clock-work 
some time before the year 1625; and 
Becker mentions a native' of Switzerland, 
called Juste Birge, who did the same in 
1597 ; but these experiinents, if really 
made, never were sufficiently made pub- 
lic to benefit the worid. 

The person to whom mankind is real- 
ly indebted* for bringing this important 
discovery into universal notice, is the 
celebrated Christian Huygens. of Zuy- 
lichem, who, in his excellent treatise 
<* De Horplogio Oscillatorio," has de- 
scribed the construction of a pendulum 



clock, and proved that he made oAe be- 
fore the year 1658. 

Galileo is supposed to bare claiois to 
the priority of th^ invention of the mode 
of applying the pendulum to clock-work, 
and his son Vincentio Galilei is reported 
(Exper. del Acad, del Cimento) to have 
made a pendulum clock so early as in 
1649, at Venice, suggested by his fiiither's 
discoveries. But itis thoyght that lloy- 
gens' method was., much more masterly 
and scientific ; and'thut thewoxULis not 
under any oblig^ation to Galileo for the 
invention ; for, if he really madl^ it* the 
manner of performing it was kept so se- 
cret, that Jiaygens himself never beard 
of it, though one of the niost pUlosophi- 
cal characters of his time, 'niere has 
another claimant appeared of late years 
for the honour of die invention, on the 
authority of Mr. Thomas Grignon, of Rus- 
ael-street, Covent Garden, wh0 arodooes 
a well authenticated writing |>f his fa- 
ther*^ to prove his having seen the in- 
scription on Uie great clock|^ formeriy 
fixed in the turret of St. Paul's, Covent 
Garden, which ascertained that it was 
made by Richard Harris, of London, in 
1641. Tliis clock was regulated by a 
Iqd^ pendulum ;' and, if the above infor- 
mation is correct^.must have been one of 
the first made, ts it precedes that said to 
have becB constructod i>y Vincentio Ga- 
lilei by eight years. Mr. Grignon senior 
was a very ingenious mechanist, and a 
man of excellent character, and bsougbt 
to perfection the bonsontal principle in 
watches, and the dead beat in clocks, 
which the celebrated Tompion and Gra- 
ham were unable to effect. These cir- 
cmnstances render his testimony d con- 
siderable weight 

Huyffens must, however, still be con- 
sidered as tbjc chief tntniducer of the in- 
vention» which no one disputes having 
been made by him, even though others 
may be supposed to have made it Uke- 
wise,,unknown to hioi. He also invented 
a clock with a eentrifujpd regulator, 
which is contrived to perform Its move- 
ment in a curve that he haa demonstrat- 
ed will render its gyrations isochronal, 
and which* at least, is worthy of a farther 
investigation, before it be condemned to 
an oblivion that it probablv does not me- 
rit But his discoverv of the isoc;|ironism 
of all vibrations made by a pendulum 
formed to move in a cycloidal cuxre is 
that which is the most noted, although it 
has neves yet been really applied to use. 
Mr. Huygens' method of doing so has 
been shown clearly to be erroneous, by 
Mr. Alexander Cummings^ in his ** Trea^ 
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tise on Clock mnd Watch llakin^*" pUb- 
lished in ir66y whohaa also asserted that 
the cycloidal principle would not be of 
the benefit ima^neo, '^ as the inequality 
of the vibratiqns o£the pendulum^moving 
ID a circular arc correct tbone caused by * 
the alteration of i^ weight from the va- 
riations of atmospnericai gravity, so^as 
mutuaHytQ baJance^each otbet» while in 
those raovinff in cycloidal curves there 
18 no princi^e to counteract the varia^ 
tionsofgntvity.'' It must, however, bo 
noticed, tliat Mr. Cummings is evidently 
not correa in his statement, that; ^e lots 
of specific gravity .in the pendalonw 
caosed by an increase in the weight of 
the ataospkere, would equally tend to 
prolong its vibrations, as jthe increased 
resistance caaied to its motion by the 
same m^ana would tend to diminish 
them, as he has by no means jprocved the 
equali^' ^ those opposite ettectB. Mr. 
CiunmingB also mistakes the lo» of rela- 
tive gravity for the loss of real gravity : 
the momentum of a body in motion is ge- 
nezally considered to be the same in dtf*- 
fe rent mediums, except so lar as the ad- 
ditiooal resistance from a denser medium 
retards it, and so far from Mr. Cum- 
niing's opiiiton in opposition to this be- 
ing SiB evident as he supposes, it is well 
luiov^ that no ptoof iins ever been ad- 
van^^d to stij^pqrt it. > 

l£my very curious Mid usefu^ theo- 
renw faeve been discovered relative to 
the pendulum, most of which originated 
with Iluygens, among these one of « the 
moot noted is, that '* the times wherein 
pendulums of different lengths perform 
dieir vibrations, are to one aflother in .the 
seme propo^on with the square roots of 
the lengths of the pendulums;" 
• " . \ • 

The length of a. pendulum vibrating 



And from these data, and. the above 
theorem, the lengths of pendniums to vi- 
bmte any other required time m|iy . be 
dete^rmined. 

The next improvement of con6e<](iience 
on clocks, after the pendiilum, wasthe es- 
capement performed with anehor pallets, 
which Berthood states to have been the 
invention of Clement, a London clock- 
inaker, in the year 1680. The escape- 
ment used by Huygens, and still continu- 
ed in many chamber clocks and all the 
wooden clocks, is that made by two fiat 



prilets attached to an hofuontal athor, 

acting at opposite sides of the upper part 
of ^.herkontai crown wheel ; the anchor 
pallets, on the contrary, act on a vertical 
swing wheel, and move in the plane of 
the wheel. The chief advantage of the 
anchor pallets is, that- they wiU permit 
the escape to take; place with a small 
angle of vibsation, so as to prevent the 
maintaining power from acting on the 
pallets a long time by a direct push, as 
WAS the ease with the crown wheel et- 
oapenent. 

Dr. Uoofce also claimed the invention 
of the anchor escapement, which he as- 
serted that he eiAiibited to the Royal So- 
ciety in- a clock of his construction ia 
1666. • 

At the same time with the anchor es- 
capement, the mode of suspendiiig the 
pendulum from a clock by apiece of watch 
spring was introduced: 

The ai^or escapement causes a re- 
coil in the vwing wheel, from the same 
face of the pallet striking the tooth of 
the wheel in its descent, which is after- 
wards impelled by the same tooth in its 
asdent; this occasions the clock, in 
which it is used, to ^ faster, when the 
maintaining power is increased, or when 
the weight of the pendulum baJl is dimi- 
nished. ...'•. 

The advantage gained by' the anchor 
escapement shewn above may be consi- 
dered in ipeality an approximation to a de- 
tached escapement f a farther step was 
made towards this improvement about 
the year 1715, bx the celebrated George 
Graham, in the oontrivffnce of the de^- 
beat escaipement, which is principally 
distinguislied tfrop the anchor escape- 
ment ?)y halting no recoil. This is ef. 
fected by ini^easing the depth of the 
pallets in the line towards the centre of 
the swing wheel, and so forming the 
teeth of that wheel, that the paUet-in ac- 
tioni in its descent, does not touch the 
teeth ut all, but lies between them, and 
^e tooth that impels it only comes in 
contact with its^ inclined plane at the in- 
stant previous to its ascent, when the op- 
posite pallet becomes free. To avoid the 
wearing out of the parts most in action, 
and the influence of friction, the best 
clocks of this construction have swing 
wheels of hardened steel, with pallets of 
ruby or agate. 

The detached escapement completed 
the improvement of this part of clock- 
work. Its object is, to make the pendu- 
lum perform the greatest part of each vi- 
bration entirely free from contact, or con- 
nection, with any part of the train. To 
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efi^ctthis, 1 catcby or locking' piece, re- 
strains all the motion of the swin^ wfaeel» 
till the instant when the pallet is to be 
impelled by it, when it raises the catch, 
sets the wheel free, and is driven for- 
ward by its impulse ; immediately after • 
which, the catch again falls into its place. 
A great variety of escapements have 
been contrived on this principle by vari- 
ous ingenious men : those in wnich springs 
are used in the looking pieces instead of 
pivots, invented by Arnold, seem now 
most preferred. 

The detached escapement was applied 
first to chronometers, or time-pieces, but 
is now used for astronomical clocks. 
From the best accounts, Julien Le Boy 
invented the first about 1748 ; since that 
time, Grignon, Hudge, Cummins, Nichoi- 
son, and Arnold, have contrived various 
escapements of this kind in England; and 
Peter Le Roy, Sully, Du Tertre, De Be- 
thune, Le Paute, Amaut, Robin, Ber- 
thoud, be. on the continent See Chbo- 

XOVBTEa. 

In the year 1715, Mr. George Graham, 
before mentioned, made a most material 
improvement in pendulums, by affixing 
an apparatus which tended to raise the 
centre of gravity of the whole, as much as 
the lengthening of the rod by heat tended 
to depress it : this he performed by sub- 
stituting a glass cylinder, containing mer- 
cui7,for the pendulum ball. He after- 
wards suggested the idea of using the 
opposite expansions of difiereot metals, 
as a compensation for the effects of vari- 
ation of temperature of the air in pendu- 
lums, which was directly afterwards 
adopted by Harrison, at that time an ob- 
scure carpenter in the village of Barton, 
Lincolnshire, who surprised, the world 
with the invention of the gridiron pendu- 
lum on this principle. 

In Harrison's pendulum ^ve bars of 
steel and four of brass were so arranged, 
that they produced two expansions of 
brass upwards, and three of steel down- 
wards, BO proportioned to each other, 
that the ascenoing expansions ftilly com- 
pensated those in the contrary direction. 
This pendulum has been since its inven- 
tion generally used, where very accurate 
measurement of time was necessaiy. A 
further description of it, of Elliot's pen- 
dulum, (which was the next made on this 
plan, and differs little ftom it,^ and of ^e 
others here mentioned, will oe inserted 
under the article PairsvLinK. 

It has been supposed by several, that 
the tubular pendulum (which b also a 
modification of Banison's compensation) 



is but a vetf recent inTcntion : but the 
writer of thia article having met with one 
by accident, which was nmde upwards of 
thirty years ago, thinks it but justice, 
both to the public, and the ingenious a^ 
tistwho directed its constructioD, to op- 
pose this opinion. This pendulum is in 
possession of Mr. Patoureaux, watch and 
clock-maker, 15, Wardour-street. It was 
made by Mr. William Brown, a dock- 
maker well known to the tiade, who has 
been dead upwards of five' yean, and 
who formerly rafided near the SeTen IN- 
ab. His brother, a jeweller, resding in 
15, Coventry Court,Hay-market, was his 
executor, and sold the pendulum to Mr. 
Barrett, dock-maker, or ComptoD'«treet, 
some years ago, from whence Mr. Pa- 
toureaux bougnt it Mr. Bmwn, the jew- 
eller, informed the writer that this pen- 
dulum had been made by his brother up- 
wards of thirty years ago, just tfter be 
had served his time to Mr. Chandler, then 
of KingKstreet, Seven Dials, (whom he 
afterwards succeeded in his buibeas;) 
and that it waa made by direction of Mr. 
Chasidler, who, as far as he knew, was 
the inventor of it : and in corroboration 
of this assertion; Mr. Hampson, working 
clock-maker, 33, Greek-street, Sgho^ 
declarea»that he made several pendulona 
of the same construction for Mr. Brows, 
upwards of seven vean ago. Thistibu- 
lar pendulum, which at present we must 
attribute to the ingenui^of Mr. Chand- 
ler, is composed of two tubes and a 
rod of iron, and two tubes of brass. The 
iron rod is about a quarter of an inch in 
diameter, aad is suspended by aspiinfc 
in tiie common manner ; it is inclosed by 
the first brus tube, to which it is con- 
nected at bottom : an iroh tobe, sup- 
ported by the top of the brasa tube, then 
descends a little below it, andsoppotts 
by its lower extremity the second brass 
tube, which rises a little above the fo^ 
mer tubes, and from the top of it the se- 
cond iron tube descends' below all a^out 
two inches, into the substance of the 
pendulum bob, which is very largs and 
heavy: the bottom of this last tabe con- 
tains a nut, into which a screw (baring 
a nulled head beneath thi^ sustains the 
bob) passes from below, and raises or 
lowers the bob, as Kquiied for the ad- 
justment of the rate of going of the 
clock. We may date the invention of 
the tubuUu* penduhim, from the ftne* 
going information, about the vear 1775, 
though it may yet be found to be of 
a stiU eariier period, llie forenan of 
Mr. Villaumy, clock-maker to the Prince 
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tf Wales» Pan MaU, dedans, that he 
xememben a tubular pendulum to have 
been made by Mr. Finney, a well 
known clock-maker of Liverpool, up- 
wards of forty years a^p, and that it is 
now in the poaaettion of Ifr. De Mem- 
biy, of Richmond, but time will not per- 
qit the farther inveatigation of this point 
at present. 

The last modification of the longHa- 
dinal compensation made i^ublicis that of 
Mr. Troughton, mathematical instrument 
maker; it differs from Chandler's tubular 
pendulum, in haying but two tubes of 
biass» which afford the ascending com- 
pensationsywhilc the descending ones are 
peiformed by five wires, of steel. The 
order of brass and steel is the same as in 
Chandler's pendulum ; but all the steel 
wires pass downwards through the inter- 
nal brass tube. The last pair of wires 
connect the whole with the bob by a 
sh<tft cyUndrical piece of brass, to which 
the bob is suspended by its centre. 

Mr. Troughton made this pendulum 
in July, lfiMD4» and published the first 
account of it in December ssme year, 
in Nicholson's Philosophical Journal : we 
belicye he knew nothing ol' the priority 
of Chandler's tubular pendulum to his, 
and that, in thinking and declaring him- 
self the first inventor of tubular pendu- 
lums, he only fell into an error common 
to mat^ other ingenious men on similar 
occasions; and this error is the more 
excusable, as, at the time Chandler made 
bis pendulum, there were no periodical 
works in existence, which professedly re- 
corded the improvements of arts and ma- 
nufactures, and artists were inr general 
more careful to conceal their discoveries, 
than to acquire reputation by making 
thempublic« 

Before concludiog th.e enumeration of 
various sorts of pendulums, one suggest- 
ed by Mr. Troughton should be nouced, 
which seems worthy of trial. He pro- 
poses that its rod should be made of bak- 
ed potter's earth, of the same compoai. 
lion of Wedgtwood's thermometer, and 
furnished with a metallic cap, by which it 
should be sustained by the knife-edge 
suspenaion, which the celebrated Ber^ 
thoud affirms has less friction than the 
firing suspension 

The chief advantages which tubukr 
pendulums have over those of the grid- 
iron construction are, that they admit of 
beinr much lighter above the bob, with 
equal strength; that they experience less 
resistance mm the air in their vibrations; 
and that they are less liable to those 



shakes and irregular motiona in their 
expansions whkch the others experience: 
on the other hand, as the outside tube 
alone in them comes in contact witli the 
fir through which it passes in ito vibra- 
tions, the inner tubes can receive much 
less of its influence aa to temperature 
which arises from this motion, and which 
Cummings has shewn to be of considera- 
ble consequence. In Troughton's pen- 
dulum the great difference of the masses 
of matter between the ascending and de- 
scending parts must be another source of 
error, as the small wires of which the 
latter consist will indubitably much soon- 
er experience the influence of a change- 
oi temperature in the air, than the more 
bulky substance of the tubes. In this lat- 
ter respect Chandler's tubular pendulum 
seems superior to Troughton's,all its parts 
bebig much more nearly of the aamemag- 
mtude. 

More accurate comparative trials be- 
tween these g^diron and tubular com- 
pensating pendulums, than any which 
have yet been made, seem, however, ne- 
cessary to determine the superiority of 
either ; and the preference which many 
are now inclined to give the tubular con- 
struction seems more to arise from the 
greater neatness of iu- appearance, than 
from any suflicietit experience of its high- 
er merit. 

That it may be superior is very possi- 
ble: we only aver that this has not been 
yet proved. But if equal apertures were 
made at both sides of tububr pendu- 
lums, through ail the tubes, it would ob- 
viate the chief objection to them, by ad- 
mitting the air to act on all their parts at 
onc^. 

In the year 1803, the Society for the 
Encouracrement of Arts gave a premium 
of 20 guineas to Mr. Massey, of Homiey, 
in Staflbrdshire, fora new striking part 
of a clock ; the principal difference in 
which from the common movement was, 
that a pendulum about nine inches long, 
and which therefore vibrated pretty near- 
ly half seconds, was used to regulate the 
interval of time between the strokes, in- 
stead of the common fly wheel. The 
other parts of the mechanism were also 
of a simpler construction than those of 
the striking parts of the clocks in com- 
mon use. 

MKBrior,of Nessfield, in Yorkshire, 
also obtained a premium from the above- 
mentioned society, in the same year, of 
30 guineas, for another contrivance for 
Uie striking part of a clock ; of \%hicb the; 
advantage consisted in the simplicity ot 
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its stmeturey mid the precision of its per- 
fonnsnce, sad which therefore possessed 
considershle merit as a piece or mechan- 
ism ; but neither of thoee inventions ^e- 
ing ef any service to the great object of 
horological macfain«ry» namely, the pre* 
cise aiM accurate meAsuremei\t et time, 
we have thought a farther descripttoi^ of 
them needless here. 

Clocks . being considered'in thj^ point 
of view, as ihey doubtlessly sfao'ula be,, 
no great estimation can btt attached aC' 
present to those cloe^s on the continent, 
which were (ormeri^'so faRito,>whose 
chief object seems to have been to set a 
number of puppets in motion at staited 
times. Of these the clocks of Stras- 
burgh and of Lyons were the most noted. 
In the former a cock claps his wings, 
vnd proclaims the hour ; and puppiSs, 
intended to represent a^>ngel, the Vir- 
gin, and the Holy Spirit^ appear : the an- 
gel opens a door, and salutes the • virgin, 
and the Holy Spirit descends on hec» in 
the cloc^ of Lyons two horsemen' en- 
counter, and beat the hour o« each 
other ; a door opensi-'and there appears 
on the theatre me image of the Virgiri^ 
with that of JesusXhrist in her arms ; 
the Magi,- with their jpetinue^\ marching- 
in order, and presenting their gifts;' 
two trumpeters 8oundin£r all the while^ 
to procbdm the procession. Clocks widi 
chimes are of the same nature with thoee 
dcdcribed. 

In nearly the same rank with the fore- 
going must be classed the clocks made 
to register the motions of the heavenly 
bodies : they can be only considered as 
objects of curiosity, since in point of 
utility, in noting the position of th^ 
heavenly bodies, the common nautical al- 
manacs are so superlsr, as to render it 
in some deg^ree ridiculous to compare 
them together. The dock of the royal 
palace at Hampton Court is one of the 
niost noted of those which* have move- 
ments of thisuatuire ; but other consi^r^ 
ations render this clock an object of 
Ijreat interest According to Dr. BerK|fn, 
it is the oldest English clock extant, hat- 
ing been constructed in the year 1540^ in 
the reign of Henry VIII. It shews the 
time of the day, and the motion ot the 
4Min and of the moon through all the de- 
ffrccs of the zodiac, together with the 
day of the month, the moon's southing, 
and other matters. These motions are 
the more deserving attention, aa, at the 
time the clock was made, Copernicus, 
then living, had not published his book 
•* On the Rerolutions of the Celestial 



Orbs.** And besideB this, the pendalun 
was not applied as a regulator of clocks 
for nearly a century afterwards. 

Ai'fewclocki have been constructed 
with V ^w direetly contrary 'to those 
descQibed, in which eiaDplicity of parts 
was as much studied as great vaviety 
of movements were in the others. CMT 
the clocks of this simple structare, none 
haVe as yet exceeded tHat eon\trived by 
the celebrated Dr. f rankUh : it shows 
the hoars, minute% and seoDnds, and jret 
oonsisti of but three wheels, and^ fiM> pi- 
nions. ' The lowest wheel oontainh 160 
teeth, and goes round once in four botirs; 
it carries the hand oh its axle, iM^ieh 
points out both the hoiirs yad the %ni- 
nutes, as will be described f and it tnms 
a pallet above it of ten leaves, po 4he 
sam«axi8 with which i$. awheel of 120 
teeth, that gives ftiotion to a pallet of 
eight leaves. The second hand-is annex- 
ed to the same axistniivth this ktter psdiet, 
as also the swing wheel, which carries 30 
teeth^ that gives motion to the pnDets 
of an anchor esoapettient, and to its pen- 
dulum that vibratee seconds. The dial of 
this clock is of a smgular formation. Tike 
external circle on it contains' 340 divi- 
sions^ numbered from 1 to 60, in four 
suocessiSre notations. This circle diewa 
the. minutes : v^lhin it, the hoan'are 
arranged' in Tour concentric circles, or 
in a volute of fou£ revolutiona^ ekmg 
fbiif. radii, which form right angles 
with each other. By this arrange- 
ment, while the point.of the hand shewe 
the minute, lis side exhibits the hour ; 
or, more strictly speaking, Vhews that 
t)ie houf is one of three ; but so that it 
wiH hardly ever happen, that any doubt 
.wi)l remain of whicn it may bj^, as there 
are four, hours difference between the 
figures next toeadh other *on the aaaie 
radial line. A* smatPeifcle is placed 

Xove theijp'eat one, aM divided, into 60 
rts 6^ the tecoads. "^This. clock was 
wound 'up by aline golnj^ over a pulley 
and ratchet on liKe axis of the great 
wheel, by which the weif^t was, drawn 
" upln the samf manner as m the common 
wooden clocks. Hany of these clocks 
have been made,avhich are found lo mea- 
sure thne exeeedinriy well 

*The 4p)all impenection in tikis clock, 
of its leaving the uncertainty mentioned 
as to which ^of three hours It denotes, 
though so daH^ly corrected by the judg- 
ment, has given rise to some ingenious 
contrivsnces to obviate it. 

That of Mr. Ferguson is best known, 
in which the hours wereengratved on tiie 
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fecc of the lower g^at-wheel ; the 
seconds on that of the upper or swing- 
irbeel ; and the minutes were shown in 
a fixed dial) outside all, through holes 
cut, in -^hich certain small portions of 
the other two moveable dials were ex- 
hibited; the minute hand was attached 
to the axle of the second great wheel, 
which contained 120 teeth, as well as the 
first ^reat wheel ; the swing wheel had 
90 teeth, the axis of the second g^at 
wheel carries a pinion bf 10 leaves, and 
that of the swing wheel a pinion of 6 
leaves. But this clock had several im- 
perfections, from which Dr. Franklin's 
clock is free. The smallnessof the teeth 
of the swing wheel caused the pendulum 
to describe smaller arcs than it should 
do; the weight of the flattering, on 
which the seconds were eng^ved, load- 
ed the axis of the swing wheel, so as 
to cause much friction in this part, 
which should be as free from it as 
possible, and there was a considerable 
difficulty in adjusting the hour plate 
ao as to correspond with the minute 
hand. 

Another very ingenious contrivance for 
the same purpose has been ijiade in a 
clock, on Dr. Franklin's principle, in the 
possession of Mr. Patoureaux, clock- 
maker, Wardour-street, to which . the 
tubular pendulum, on Chandler's plan, 
before mentioned, is annexed. To the 
axis of the great wheel of this clock 
two concentric plates are annexed, the 
external one of which has a groove cut 
through it, along the line of a volute of 
four revohitions. This groove forms a 
trough, in which a metal ball is placed, 
part of which is seen through its ex- 
cavations. As the plate and gi-oove turn 
round, the ball rolls along the volute, 
still approaching nearer the centre as it 
proceeds; and when at last it arrives 
at the centre, it falls into another trough, 
by which it is again conveyed to the ex- 
i,emal part of the volute ; the hours are 
engraved between the revolutions of the 
vouite, and the minutes are marked on 
an external fixed circle, to which an in- 
dex, annexed to the volute plate, points. 
MTe have not been able to discover who 
is the author of this ingenious invention. 
It is certainly a superior method to Fer- 
guson's; the moveable dial being in it 
annexed to the axle of least motion, 
where of course its weis^bt ^ of least con- 
sequence; and the a^ustment for the 
hours and minutes being performed in it 
at the same time. This clock is formed 

VOL. in. 



with a dead beat escapement, and is in- 
tended for a regulator. 

The description of the parts of an 
eight day clock, moved by weights, in- 
serted a little farther on, with refer- 
ence to the anne.\ed plate, may serve, 
with a little addition, to give an idea 
of the mechanism of a clock moved by 
a main spring. 

The spring, by which a clock is moved, 
consists of a long flat plate of steel coiled 
up in a spiral form ; it is inclosed in a 
cylindrical box, to which its external ex- 
tremity is attached, while its internal end 
is connected to a fixed axis, round 
which the spring-box revolves. As the 
strength of the spring is greater the 
more it is coiled up by the turning round 
the box, its action would be unequal in 
impelling the work of the clock ; and to 
remedy this inconvenience the fusee 
wheel has been contrived. The fiisee 
Consists of a conical barrel, round whicih 
an heliacal groove is cut, that receives a 
chain or catgut, previously wound round 
the spring box, by wMch, as it is turned 
round, it coils up the spring ; the groove 
receives the chain first near the base of 
the cone, and, as the barrel revolves, 
gradually brings it nearer the axis ; by 
this means, the stronger the spriVig is 
coiled up, the shorter is the lever by 
which it acts on the work; and as it 
gradually uncoils and becomes weaker, 
on the contrary, the lever of action be- 
comes longer. 

If instead of the barrel, in figure 2, 
on which the catgut from the weight is 
coiled, the fusee wheel described he 
supposed to be substituted, and the 
spiral spring, and its barrel and chain, 
to be added, a good idea will be ob- 
tained of a spring-clock ; as all thcyest 
of the work may be the same as in the 
figure. 

Spring-clocks are generally used in 
chambers, in places where weight-moved 
clocks would take up too much room. 
They are often so constructed, that their 
frames do not hide any part of the 
work, and are then inclosea with glass 
covers, so that all their 'movements may 
be seen ; as they are designed for orna- 
ment as well as use, very elegant and 
expensive decorations are frequently 
added to them. 

The invention of moving time-pieces 
by springs first gave rise to portable 
time-pieces, or watches, for which see 
the articles Chbokombtsr and Uoao- 

LOST. 

Spring clocks (ire sometimes called 
Ee 
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portable clocks, but improperly, for no 
pendulum clocks can be maae so as to be 
portable : for this purpose the balance 
wheel and its spring must be substituted 
for the pendulum, and it is this point that 
makes the grand distinction between 
clocks and watches, or chronometers: 
the properties 6f the balance spring, as a 
regulating power, will be found in the ar- 
ticles before mentioned. 

Clocks for astronomical purposes, in 
which extraordinary nicety m the exact 
measurement of time is necessary, have 
(besides the compensation pendulums, 
' detached escapements with jewelled pal- 
lets, and other improvements before 
mentioned) a contrivance added to con- 
tinue their movement, while the weight 
is winding up, which was first used in 
'fpring-moved chronometers. For this 
purpose, a second larger ratchet wheel 
IS added on the same arbor with that 
which admits the clock to be wound up, 
but with teeth pointing the contrary 
way; a strong spring, usually the great- 
est portion of a tfircle^ connects this 
large ratchet wheel with the great wheel 
of the clock, which is on the same axis 
with it ; one end of this spring being 
attached to the great wheel, and the 
other- end to the large ratchet ; and a 
catch proceeds from the inner face of the 
back plate to the teeth of the ratchet, 
which prevents its moving back when 
the clock is win<ling up, and serves as a 
support for the reaction of the maintain* 
ing spring. When the clock is left to the 
operation of the weight, the small ratchet 
turns round the large one, and contracts 
or coils up the spring, till it has strength 
sufficient to impel the ^reat wheel and 
train ; amd when the action of the weight 
is siupended, as in winding up, the 
spri^, freed from the contracting power 
of the weight, expands itself, and forces 
round the peat wheel ; its action in the 
contrary direction on the great ratchet 
being prevented by the catch before 
mentioned. Le Roy is generally sup- 
posed to have invented this improvement 
tor his chronometers ; but as he has 
proved that the. fusee is unnecessary 
when a detached escapement is used, 
the same purpose might be answered, in 
a much simpler manner, in those time- 
pieces which are moved by springs, by 
turning round the arbor to which Uie in- 
ternal end of the roain-spring is attached, 
in order to wind it up, instead of turning 
round the spring-box in the customaiy 
manner. 

Though Le Roy was the first who con- 
trived the spring impeller, to prevent 



loss of time in winding up, Haygens was 
in reality the person wiUi whom the idea 
originated ; for he contrived a method, by 
which the weight of his clock should 
continue to act on the train while it vas 
drawing up, the weight in his clock hav- 
ing been made to draw up in a similar 
manner to that used in the common 
wooden clocks, instead of being wound 
up as in our metallic clocks. Patou- 
reaux's clock has this contrivance. 

The following description of an eight 
day clock, with reference to the plate, 
will, it is hoped, sufHcicntly shew its 
construction; and the plate will, it is 
presumed, assist in elucidating the va- 
rious parts of clocks, and improvements, 
before described. 

Plate Clock-work> is a representation 
of an ordinary eight day clock, with re- 
peating, striking mechanism. 

Fig. 1, Clock-work, is an elevation of 
the clock, sideways, shewing the pendu- 
lum and going part ; the striking move- 
ments are omitted in this figure, to avoid 
confusion ; 6g. 3, is a projection of the 
wheel work of both going and striking 
part ; and fig. 3, is the dial- work, or me- 
chanism immediately under the dial, 
(which is removed,^ and is that part 
which puts the striking train in motion 
every hour. A dock of this kind con- 
tains two independent trains of wheel- 
work, each with its separate first mover ; 
one is constantlv going, to indicate the 
time by the hands on the dial-plate ; the 
other is put in motion every hour, and 
strikes a bell, to tell the hour at a dis- 
tance, a. figures 1 and 3, is the barrel 
of the going part; it has a catgut band k 
wound round it, suspending the weight 
which keeps the clock going; 96 is a 
wheel, (called the first or great wheel«) 
of that number of teeth upon the end of 
the barrel, turning a pinion of eight 
leaves on an arbor which carries the mi- 
nute hand. 64 is a wheel of 64 teeth on 
the same arbor, (called the center wheel,) 
turning the wheel 60 by a pinion of eight 
leaves on its arbor; this last wheel gives 
motion to the pinion of eight, on the ar- 
bor of the swing wheel SO, of 30 teeth ; 
d, h, are the pallets of the esccpement 
fixed on an arbor e, fig. 1, going ttuoogh 
the back plate of the clock's irame, and 
carrying a long lever /; this lever has a 
small pin projecting from its lower end^ 
going into an oblong hole, made in the 
rod B of the pendulum. The peodohtHk 
consists of an uiflexible metallic rod, sus- 
pended by a very slender piece of steel- 
spring, D, from a brass bar £, screwed 
ta the frame of the cloc^ having a 
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Weight or bob at its lower end, in the 
present case 39.125 inches from the sus- 
pension D ; when this pendulum is mov- 
ed from the perpendicular line in either 
direction, and suffered to fall back again, 
it swings nearly as much beyond the per- 
pendicular on the contrary side, and then 
returns ; this it will continue to do for 
some tine, and each of these vibrations 
will be performed in one second of time, 
when the pendulum is of the above 
length. This is the measurer of the time ; 
and the office of the clock is only to indi- 
cate the number of vibrations it has 
made, and give it a small impulse each 
time, to keep it going, as the resistance of 
the air and elasticity of the spring D 
would otherwise in a few hours cause it 
to stop. By the action of the weight ap- 
plied to the cord 6, (which is called the 
maintaining power,) the wheels are all 
turned round, and if the pallets d h were 
removed, the spring wheel 30 would re- 
Yolve widi great velocity in the direction 
from 30 to d; until the weieht reached 
the ground : the teeth of these pallets 
are so made, that one of them always en- 
gages the wheel, and prevents its turning 
more than half a tooth at a time. In the 
drawins the pallet d has the nearest 
tooth of the wheel resting on it, and the 
pendulum is on the side k of the perpen- 
dicular; when it returns it moves the 
paJlet d; sd as to allow the tooth of the 
wheel to slip oflT ; but in the mean time 
the pallet h has interposed its point in the 
way of the tooth next it, and stops the 
wheel till the next vibration or second ; 
the distance between the two pallets d h 
is so adjusted, that only half a tooth of 
the wheel escapes at each vibration ; and 
as the wheel has 30 teeth, it will revolve, 
once in 60 vibrations of one second each, 
or one minute ; conseouentljr a hand on 
the arbor of this wheel will indicate se- 
conds on the dial-plate F, a circle divid- 
ed into 60 ; the pinion of eight on its ar- 
bor is turned by a wheel of 60, which 
consequently will turn once in seven 
turns and a half of the other, or in seven 
minutes 30 seconds, or one-eighth of an 
hoar ; its pinion, of ei^ht is moved b^ a 
wheel of 64, or eifht tmies itself, which 
will turn in one-eigtith part of the time ; 
this will be an hour ; the arbor of this 
wheel therefore carries the minute hand 
of the clock. The great wheel of 96, be- 
ings 13 times the number of the pinion 
eig^ht, will turn once in 12 hours, and the 
barrel a with it. The gut goes round' 16 
times, so that the clock will go eight 
days. The hour hand of the clock is 
♦umcd by the whocl-work shewn in fig. 



3 : on the end of the arbor of the cenire 
wheel 64 a tube is fitted, so as to go • 
round with it by friction \ this carries 
the minute hand, but if the clock should 
require correction, the hand may be 
slipped round without moving the 
wheels; this tube has a pinion of 40 
teeth on its lower end, indicated by a 
dotted circle ; this turns another wheel 
40, of 40 teeth, which has a pinion of six 
teeth on its arbor, turning a wheel 72, of 
73 teeth ; the two wheels 40 will both 
turn in an hour ; and 72 in 12 hours : the 
arbor of this wheel has the hour-hund» 
and is a tube going over the arbor of the 
minute-hand, so that the two hands are 
concentric. The barrel a is fitted to an 
Hrbor coming through the plate of tl>e 
clock, and is filed square, to put on a key 
to wind up the weight ; the great wheel 
96 is not fixed fast to the arbor, but has 
a click on i^ wh(ch takes the teeth of a 
ratchet wheel cut upon the barrel : so 
that the barrel may be turned in the di* 
rection to wind up the weight without the 
wheel : but by the descent of the weight, 
the wheels wdl be turned by the click. 

Having now described the going part 
of the clock^it remains to describe the me- 
chanism by which ihe hours are struck. 
78, fig. 2, is a great wheel of 78 teeth, with 
a barrel and click the same as 96 ; it 
turns a pinion of eight ; 64 is a wheel on 
the same arbor turning a pinion Cf eight on 
the arbor of the wheel o of 48 ; this turns 
another pinion of ei^ht, and wheel p of 
48, which turns a pinion of six« on the 
same arbor with a thin vane of metal, 
which is called the fly, and by the resist- 
ance of the air to its motion regulates 
the velocity of the wheels. The wheel 
64 has eiglit pins projecting from it ; these 
raise the tail n of the hammer, as they 
revolve ; the hammer • is returned vio- 
lently, when the pins leave its tail, by a 
spring m pressing on the end of a pin put 
tiirough Its arbor, and strikes the bell, 
(the namnier and bell are behind the 
plate, and therefore unseen,) / is a short 
spring, which the other end of the pin 
through the arbor touches just before 
the hammer strikes the bell ; its use is to 
lift the hammer off the bell the instant it 
has struck, that it may not stop tha 
sotmd. The eighth pin in the wheel 64 
must pass bv the hammer tail 78 times 
in striking tie 12 hours, 1 -f. 2 -»- 3 -H 4 
-t-SH-S-t-r + S + Q-HlQ+ll-H 
12 = 78, and as its pinion has eight 
leaves, each leaf of the pinion answers to a 
pin in the wheel 64 ; now as the great 
wheel hail 78 teeth, it will turn once in 
12 hours, the same as the other great 
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tvUeel 96. fn ihe wlieel 64 eight of its 
teeth cor-esponJ to one of the pins for 
the hammer, and as the pinion of the 
tvheel has eight teeth, it (wheel o) will 
turn once for each stroke of the hammer. 
Bv the remaining wheels, one, 0, multiply- 
ing aix, and the other, ^ eight times, the 
fly will turn 6X8= 48 Jimes for one 
tiim of = one stroke of the hammer. 
Fig. 3. is also mechanism relating to the 
striking part : r is a small pinion of one 
tooth, called the gathering pallet, on the 
arbor of wheel 0, and consequently turns 
once for each stroke of the hammer ; 8 is 
a segment of a large wheel which it turns 
(called the rack) ; « is an arm attached 
to the rack, whose end rests against a 
spiral plate V, called the snafl ; this is 
6xed on the tubular arbor before describ- 
ed of the hour hand and wheel 72, and 
turns round with it once in 12 hours. 
The plate is divided into 12 equal angles, 
30 degrees each, and as it turns, each of 
these answers to an hour ; the circular 
arcs forming the circumference of the 
snail are struck from the centre of the 
arbor between each division with a differ- 
ent radius, decreasing a certain quantity 
each ti me in th e orde r of th e hours. The 
circular part of the rack 9 is cut into 
teeth, each of which is of such a length, 
that every step upon the snail shall an- 
swer to one of them ; w is a spring press- 
ing against the tail of the rack, and act- 
ing to throw the arm of the rack against 
the snail ; ^ is a click, called the hawk's 
bill, taking into the teeth of the rack, 
and holding it up in opposition to the 
spring w: » At is a three-armed detent, 
called the warning piece ; the arm k is 
bent at its end, and passes through a 
hole in the front plate of the clock, so as 
to catch a pin placed in one of the arms 
of the wheel p, fig. 2, and which de- 
scribes the dotted circle in fig. 3 ; the 
other armi stands so as to fall in the 
way of a pin in the wheel 40. In the 
present position of the figure, the wheels 
of the striking train are in motion, and 
would continue turning until the gather- 
ing pallet r, which turns once at each 
stroke of the hammer, by iu tooth lifts 
the rack 9 in opposition to the spring w 
one tooth each turn; and the hawk's bill 
ff retains the rack, until a pin in the end 
of the rack is brought in the way of the 
lever of the gathering pallet r, and stops 
the wheels from turning any further: it is 
in this position with the rack wound up, 
till its pin arrests the tail r, that we shall 
begin to describe the operation of the 
striking «f the dock. The wheel 40, as 



we have said before» turns once in aa 
hour, and consequently at the expiration 
of ever}' hour the pin in it takes the end 
i, and moves it towards the spring near 
it ; this depresses the end k until it falls 
in the circle of the motion of the pin in 
the wheel ^, fig. 2, at the same time the 
short tail depresses one end of tbe hawk's 
bill, and raises the other j^, so as to clear 
the teeth of the rack 9 : immediately the 
spring w throws the rack back, until the 
end of its tail t touches that part of the 
snail which is nearest it : when the rack 
falls back, the pin in it is moved clear of 
the gathering pallet r, and the wheels set 
at liberty; the maintaining power puts 
them in motion ; but in a very short time 
before the hammer has struck, the pin in 
the wheel p falls against the end of k, and 
stops the whole ; this operation happens 
a few minutes before the clock strikes, 
and this noise of the wheels turning is 
called the warning : when the hour is ex- 
pired, the wheel 40 has turned so fiu* ss 
to allow the end of » to slip over its pin, 
as in the figure ; the small spring press- 
ing agai nst it raises the end A? so as to be 
within the circle or the pin in the wheel 
p, fig. 2 : every obstacle is now removed, 
and the wheels run on the pinion ; the 
wheel 64 raises the hammer r, and it 
strikes on the bell, the gathering pallet f 
takes up the rack, a tooth at each turn, 
the hawk's bill g retaining it until the 
pin in the rack comes under the gather- 
ing pallet r, and stops the motion of the 
whole machine, till the pin in the wheel 
40 at the next hour takes the warning 

Eiece I k, and repeats the operation we 
ave now described. As the gathering 
}>allet turns once for each blow of the 
lammer, and its tooth gathers up one 
tooth of the rack at each turn, it is evt> 
dent the number of teeth the rack is al- 
lowed to fall back limits the number of 
strokes the hammer will make. This is 
done by the rack's tail t resting on the 
snail ; each step of the snail answers to 
one tooth of the rack, and one stroke of 
the hammer ; at each hour a fresh step 
of the snail is turned to the tail of the 
rack, and by this means the number of 
strokes is made to increase one at each 
time from one to twelve. 

ChocK-vfork, in tbe limited meaning of 
the word used by artists, denotes only 
the machinery employed in the striking 
part of a clock ; that used for giving mo- 
tion to the liands being called watch- 
work. In its more extensive sense, it is 
generally understood to mean any combi- 
nation of wheel-work, for any purpose^ 
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whose parts do not much exceed in size 
thu2ie of a common clock. 

CLOSE, in heraldry. When anybirdis 
drawn in a coat of arms with fits win^s 
close down about it, (». e. not displayed,) 
and in a standing posture, tl)ey blazon it 
by this word close ; but if it be flying, 
they call it volant. 

dLOSE hauled, in marine language, the 
arrangement of a siijp's sails, when she 
endeavours to make progress in the near- 
est direction possible towards that point 
of the. com pass from which the wind 
blows ; in this manner of sailing the keel 
of square rig|fed vessels commonly makes 
an angle of six points with the line of the 
wind, but cutters, luggers, and other 
fore and aft rigged vessels, will sail much 
nearer. 

C1.08X guarterti strong barriers of 
wood stretching across a merchant ship, 
in several places: they are used as a 
place of retreat when a ship is boarded 
Dy her adversary, and are therefore fit- 
ted with ioop-holes, through which to 
fire the small arms. An English merchant 
ship of 16 guns, properly fitted with close 
quarters, has defeated the united efforts 
of three French privateers who boai'ded 
her. 

CLOTH, a woven fabric, composed of 
wool, flax, cotton, or hemp, either sepa- 
rate or mixed. Woollen cloths consist 
ehiefly of broad cloths, kerseymeres, 
flannels, shalloons, serges, baizes, &c. : 
the two former are the most valuable^ 
and will be chiefly noticed. The wool 
should be of the best quality, and in the 
best state of preparation, before it is sent 
to the loom. Formerly Spanish wool 
bore a very high price with us, but of 
late years we have, by obtaining some of 
tile sheep of that country, established a 
breed, which is found to yield a finer 
sample than even the pure Marino. The 
justly celebrated Dr. Parry, of Bath, has 
sedulously attended to this point, and has 
produced fleeces, which, in regard to 
fineness and length of staple, are obvious- 
ly superior, being as six to five when 
compared with the Spanish. Hence our 
woollens have latterly been less indebted 
to importation, and we may fairlv expect 
to see our flocks become doubly valu- 
able, l^e cloths are woven in a common 
loom, and the superfluous nap is taken 
olTby a very ingenious contrivance, called 
the shearer, not unlike the blade of a 
scythe, which, with a regular motion 
given by various machinery, completely 

levels the surface, and fits it for the last 

process: this is done by the teazel, a 

kiftd of thistle, which grows in hedge 



rows, but is in many parts cultivated for 
the supply of manufactories. The heads 
of the teazles are inserted into grooves in . 
long battens, so as to appear, and to act, 
like brushes ; these brushes extend the 
whole breadth of the cloth, and are set all 
arotmd a cylinder, which brushes the 
cloth by its rotatory motion, rendering 
its surface beautifully glossy and smooth. 
The appearance is, however, greatly im- 
proved by pressing. The coarser kinds 
of cloth undergo little finishing. Linens 
are made of bleached flax ; they are 
chiefly manufactured in Ireland and Scot- 
land, both which countries derive essen- 
tial advantages from their manufactures, 
especially as they produce the raw ma- 
terial. Cotton must be imported in its 
raw state ; a circumstance which gives 
employ to many thousands of our poor ; 
thougD the muslins, calicoes, &c. are ge- 
nerally made from the thread formed by 
machinery. Hemp makes Sail-cloth, 
Cakyas, &c. which see. The manufacto- 
ries for woollens and linens in the United 
Kingdoms are supposed to give bread to 
near a million of persons. The importa- 
tion of foreign cloths is therefore very 
wisely prohibited. For further particu- 
larSj see WsATiife. 

CLOUD, a visible aggregate of minute 
drops of water, suspended in the atmo- 
sphere. It is concluded, from numerous 
observations, that the particles of which 
a cloud consists are always more or less 
electrified. The hypothesis, which as- 
sumes the existence of vesicular vapour, 
and makes the particles of clouds to be 
hollow spheres, which umte, and descend 
in rain when ruptured, however sanction- 
ed by the authority of several eminent 
philosophers, does not seem necessary to 
the science of meteorology in its present 
state ; it being^ evident that the buoyan- 
cy of the particles is not more perfect 
than it ought to be, if we regard them as 
mere drops of water. In tact, they al- 
ways descend, and the water is elevated 
again only by being converted into invi- 
sible vapour. See MsTEOBoLoer. . 

CLUE, in marine language, is the 
lower comers of square sails ; but the 
aftroost only of stay-sails, &c. the other 
lower corner being called the tack. 

Cluks of a hammock, the combination 
^ of small lines by which it is suspended. 

CLUPEA, the herring, in natural histo- 
ry, a genus of fishes of the order Abdo- 
minales. Generic character : head com- 
pressed; mouth compressed and inter- 
nally rough ; jaws unequal ; tongue short 
and rough ; with inverted teeth ; side- 
plates of the upper mandible serrated ; 
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Itill-merobrane eight-rayed ; gills setace- 
ous internally; abdomen sharp, and gene- 
rally serrated ; body compressed, elon- 
gated, and coveted with moderate scales ; 
ventral fins often nine-rayed ; tail forked. 
Inhere are fifteen species, according to 
Gmelin, and according to Shaw, nineteen; 
of which the most deserving of notice 
are, C. harengus, or the common herring. 
This fish does not appear to have been 
known by the Greeks and Romans, or at 
least to have attracted from them any 
particular attention. In modem times it 
constitutes an important article of com- 
merce, and the herring fishery has for 
ages been considered as an important 
field for national industry, and a source 
of national wealth. Even in the twelfth 
century the Dutch were much occupied 
in taking herrings, and preserved a sort 
of monopoly on this subject for several 
a^es. The art of pickling them was 
discovered in Flandera. The Dutch are 
uncommonly partial to the pickled her- 
ring, and on the arrival of tne first ves- 
sel m port, laden with this article, resort 
to it with all the ardour of impatience and 
competition. This first vessel also is enti- 
tied to a considerable premium The 
term herring is derived from a German 
word, meanmg an army, and well express, 
es the immense multitude of this fish, 
which, after wintering within the arctic 
seas, where insect food abounds fully to 
the extent of their immense demands, 
direct their courae in spring towards the 
south. In April they are generally seen 
off* the isles of Shetland, and their pro- 
gress is markofl by the flocks of biids 
which accompany them, and prey upon 
them. There are, in general, several 
columns of this mighty host, extending 
about five miles in length and three in 
breadth, and reflecting, by their advance 
to the very surface of the water, that 
pearly lustre and. lively variety of colour, 
which, in clear weather, give to the spec- 
tacle extraordinary interest. From the 
isles of Shetland they divide to- the east- 
cm and western shores of Great Britun ; 
in the former case passing through the 
English Channel, after visiting every gulf 
and creek within its limits ; in the latter, 
visiting the coast of Ireland, and furnish- 
ing the inhabitants with a cheap and valu- 
able article of subsistence. Some natu- • 
ralists, however, have doubted of the ex- 
tensive migrations ascribed to the her- 
ring, and consider the time allotted for 
its accomplishment as totally inadequate 
for this purpose. They suppose them in 
winter to stielter themselves in the pro- 



found retreats of the ocean, and amidst 
its soft and muddy bottoms, near those 
very shores, in their approach to which 
they are first seen in spring. The food 
of the ^erring consists chiefly of sea in- 
sects and worms, and itself becomes food, 
not only, as before intimated, to various 
birds, who follow their track with unceas- 
ing vigilance and voracity, but to inn'i- 
merable fishes also : of these the whak 
is its most formidable enemy, and thins 
its columns with the most destnictive and 
consuming havock. 

The C. pilcbardus, or the pilchard. 
This is somewhat smaller than the last ; 
its scales also vte larger; and its b«dy « 
thicker, rounder, and more oily. It 
abounds in the summer months on the 
coast of Cornwall ; and in the port of St. 
Ives nearly two hundred and fifty mil- 
lions were once enclosed by a single 
draught. The supply of this fish beii^ i 
very freqoenthr far superior to any regu- 
lar demand, it has in some cases been em- 
ployed merely as manure, for which it is 
found admirablv applicable. 

C. alosa, orshad. This is considerably 
like the pilchard; but is larger and thin- 
ner ; distinguishable particalarly by the 
scales upon its belly, which form a sharp 
keel along it. It is found in the Medi- 
terranean and in the Baltic, and ascends 
riven periodically to deposit its spawn, 
which it always does in the deepest 
parts. The longer it continues in fresh 
water, the fatter it becomes; it feeds 
principally on insects and young fish, and 
can live but a few moments after being 
taken from the water. It is little valued 
for the table, being coane and tasteless. 
It is found in the riven of England, and 
principally in the Severn. 

C.sprattus, or sprat, resembles the her- 
ring, and might easily be taken for its 
young. Tliere are, however, decided 
differences. Durinp^ the winter months 
sprats are caught in abundance in the 
Thames, and are a very valuable resource 
for the poor inhabitants of the metropo- 
lis. In some places they are picUed 
with great advantage ; in othera they are 
cured like the herring, and are scucely 
less relished. 

C. encrasicolus, or anchovy. This was 
well known to tlie ancients, who prepar- 
ed from it a sauce in high estimation. Its 
bones are soluble in boiling water, which 
renders it of great conveniende in condi- 
mental preparations. 

CLU SI A, in botany ; so called in me- 
mory of Carolus CUisius, an eminent 
French botanist; a genus of the Foly- 
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gunuA Monoecia 'class und order. Natu- 
ral Older of Guttiferae, Jussieu. Essen- 
tial character : male, calyx four or uz- 
leaved ; leaflets opposite, imbricate ; cor 
rolla four or six-petalled : stamina nume- 
rous : female, calyx and corolla as in the 
males ; nectary formed by the coalition 
of the anthers, including the germ ; cap- 
sule five-celled, five-valved, stuffed with 
pulp. There are six species. These 
arc trees abounding in a tenacious, gluti^ 
nous juice. C. rosea, rose-coloured bal- 
sam tree, is from twenty to thirty feet in 
heij^ht, a native of the Bahama islands, 
St. Uomingo, and other American islands, 
between the tropics^ on rocks, and often 
on the trunks and limbs of trees, occa- 
sioned by birds scattering or voiding the 
seeds, which, being glutmous like uiose 
of misletoe, take root in the same man- 
ner ; but the roots, not findin|[ sufficient 
nutriment, spread on the surface of the 
tree till they find a decayed hole or other 
lodgment, where there is some portion 
of soil; the fertility of this being exhaust- 
ed, a root is discharged irom the hole 
till it reaches the ground, though at forty 
feet distance ; here again it &ea itself, 
and becomes a larger tree. 

CLUYTIA, in botany, in memory of 
Augerius Clutius, professor of botany at 
Ley den, a genua of the Dioecia Gynan- 
dna class and order. Natural order of 
Tricoccx. Euphorbiae, Jussieu. Essen- 
tial character.: calyx five-leaved; corolla 
five-petalled : female, styles three ; cap- 
sule three-celled ; seed one. There are 
ten specieS) all natives of hot climates. 

CLYPEOLA, in botany, a genus of the 
Tetradynamia Siliculosa class and order. 
Natunj order of Sitiquoss. Crucifene, 
Jussieu. Essential character : silicle emar . 
ginate, or biculate, compressed, flat, de- 
ciduous. There are three species. These 
are low plants, that have little beauty, 
and are preserved chiefly in botanic gar- 
dens. 

CL.Y9TBR is a liquid remedy, to be in- 
jected chiefly at the anus into the larger 
mtestines. 

CNEOBUM, in botany, -a genus of the 
Triandria Monogyma class and order. Na- 
tuarl order of Triooccae. Terebintacex, 
Jussieu. Essentialeharacter: calyx three- 
toothed; petals three, equal; berry tri- 
coccous. There is but one species ; viz, 
C. tricoccum, wiUow-wail, or sponge 
oUve ; native of the south of France, Italy, 
sod 8pain» in hot, dry, barren, and rocky 
soils. 

CNICUS, in botany, a genus of the Syn- 
geneaia Polygamta £qaalis class and or- 



dec Natural order of Compositae Capita- 
tap. Cinarocephalx, Jussieu. Essential 
character: calyx ovate, imbricate with 
branch-thorny scales, guarded with brae- 
tes ; coroUets equal. There are nine spe- 
cies. , 

CO A('H, a convenient tarriage suspend- 
ed on four or more springs, and moving 
on four wheels, originally intended for 
the conveyance of persons in the upper 
circles of society, but now beeome so 
common as to stand in our streets plying 
for fares. The first coach ever seen in 
England was introduced by the Earl of 
Arundel from the continent, in the year 
1581 ; since that time their numbers have 
been gradually increasing, insomuch that 
every family of easy fortune keeps its 
carriage; wlule no less than 1100 hack- 
ney coaches are registered within the 
bills of mortality. See Coacrks, hackney. 
Such coaches as are the property of pri- 
vate persons, or are kept for hire, pay a 
high duty, and produce a total of several 
hundreds of thousands to the Exchequer. 
The fashions, with regard to form and or- 
nament of coaches and other carriages 
for pleasure, are perpetually changing, 
and many varieties are occasionally pre- 
sented. The principal kinds now in use 
are, the tlose coach ; the landau, which 
can lower its roof and part of its sides, 
like the head of a phaeton ; the barouche, 
or open summer caviage, made on the 
lightest construction ; tlie chariot, which 
is intended only for two or three persons ; 
the landaulet, or chariot whose head en- 
folds back; the phaeton and caravan, 
which have only a head and no window^ 
with a leather apron rising from the foot- 
board to the wust : all of these run upon 
four wheels. Of the two-wheeled ve- 
hicles, we have the curricle, drawn by 
two horses, each bearing on a narrow: 
saddle the end of a sliding bar or yoke, 
that upholds a central pole. These can- 
not be considered as very safe machines, 
but are admirably calculated for ease of 
draught; and their bodies being upon, 
four pliant springs, must generally have 
a very easy motion. The gig, chaise, or 
whiskey, has but one horse, which moves 
between a pair of shafts, borne nearly ho- 
rizontal by means of a leather sling pas- 
sing over the saddle tree ; when another 
horse precedes, so as to drive one be- 
fore the other, the machine is called a 
tandem ; a pun upon that word, whiclk in 
Latin signifies «*at length." Those 
chaises which do not go upon sprinn, 
and are in other respects calculated for 
the use of the poorer classes, pay less 
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Uuty, but must bear the words** taxed 
cart" in some conspicuous part, and in 
letters of not less than an inch in depth : 
their cost must also be dnder 12/. Our 
stage coaches, which travel to every part 
of the kingdom* are, beyond compare, 
superior to those of any other nation, 
both for speed of travelling and accom- 
modation. The legislature has wisely 
restricted the numbers of inside and of 
outside passengers. On the whole, they 
perform their journies at the rate of 5 
miles in the hour during summer, and 
about 4^ during the winter season. 
Taken on an average, the rates are from 
4id. to 6d. per mile for inside passengers; 
though in cases of competition they have 
gone so low as 2d. The maif-coaches, 
which -carry the letters to and from the 
General Post-Ofiice, are of a veiy strong 
build, and usually run 8, or even 9, miles 
within the hour; they are limited as to 
the time in which each stage is to be per- 
formed ; and the guard makes remarks as 
to the condition of the cattle, the per- 
formance of their duty, the accidental 
delays and deviations, upon a printed 
way-bill delivered with the bag^ at the 
post-office ; he notes every matter re- 
lating to time, according to his time-piece, 
which is always adjusted before he takes 
leave. The mail-coaches are restricted 
to four inside and two outside passen- 
gers, besides the coachman and the 
guard, both of whom wear the king's 
livery; and the royal arms are borne 
upon the centre pannels of the coach. 
All the mail-coaches pass in review at 
Buckingham-house, and St. James's, on 
his Majesty's birth-day ; the guards and 
drivers dressed in their new uniforms, 
and the horses decked with ribbons. 
Brery mail-coach, so soon as it arrives in 
town, is sent to the overseer and con- 
tractor at Mill-Bank, Westminster, where 
it is strictly examined, the screws tight- 
ened, axles greased, and every precaution 
taken to guard against accident. 

CoAGBBS, hackney: commissioners are 
appointed to license and regulate them : 
the proprietor of each coach to pay 10«. 
per week. Each coach is to be numbered 
on both sides, the altering of which incurs 
a penalty of SU The same penalty is in- 
curred by driving or letting to' hire a 
coach without a license. Mourning- 
coaches and hearses are within the act. 
The horses in hackney-coaches must be 
fourteen hands high. Coachmen com- 
pelled to go in the day ten miles ; after 
dark but two miles and a half on turn- 
pike-roads; to have check-strings, under 
Tile penalty of 51 



The rate for a mile and a qiiarter, or 
lesis, is U. from that to two. It, 6d: and 
for each additional half mile entered up- 
on, 6f/. 

In reckoning by time, three quarters 
of an hdur, or less, is 1^. between that and 
an hour Is. 6d. one hour and twenty mi- 
nutes 2«. and for each additional twenty 
minutes entered upon, 6f/ For a day of 
twelve hours, 14*. 6d. and 6d. for each 
twenty minutes over. 

A coachman refusin.q; to go, or exact- 
ing more than his faro, forfeits from 10*. 
to 3/. By misbehaviour or impudence 
he incurs the same penalty, and subjects 
his license to be revoked, and himself to 
be committed to the house of correction. 
Persons refusing to pay the fare, or de- 
facing the coach, may be compelled by 
a justice to make satisfaction. The 
penalties may be recovered before the 
aldermen of the city, and justices of the 
peace, as well as before the commission- 
ers. 4, r, 10, 11, 12, 24, 26, and 32, Geo. 

m. 

Coaches, atag-e : every person keeping 
any public stage-coach shall pay, annual- 
ly, 5«. for a license ; and keeping any 
such public stage without a license, he 
shall forfeit for every time such carriage 
is used 10^ No person licensed shall, by 
virtue of one license, keep more than one 
carriage, on penalty of 10/. Every li- 
censed stage-coach shall pay2i<l. for eve- 
ry mile it travels. Every person licensed 
shall paint, on the outside pannel of each 
door, his christian and surname, with the 
name of the place from whence he setsout, 
and to which he is going, on pain of lOL 
Should he discontinue such carriage, he 
shall give seven days previous notice, and 
have such notiee Indorsed upon liis li- 
cense, and from thenceforth shall be no 
longer chargeable. 

Drivers of stage-coaches are not to ad. 
mit more than one outside passenger on 
the box, and four on the roof of the 
coach, on the penalty of St. for each pas- 
senger at every turnpike -gate. 

COAnUNAT-flEjin botany, the 52d or- 
der of plants in JLinnaeus' ** Fragments of 
a Natural Method," so named from the 
general appearance of the aeed-vesscis, 
which are numerous, and, being slightly 
atuched below, form altogether a single 
fruit, in the sliape of a sphere or cone, 
the parts of which are easily separated 
from one another. 

COAGULATION, is the property of 
certain liquids becoming solid without 
evaporation, and without their assuming 
a crystalline form. The hardening of the 
white of an egg, by mere heat, i« an ex 
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ample of this kind : the characteristic 
properties of the substance are complete- 
ly changed. In their first state it is solu- 
ble in water ; but coagulated, water, nei- 
ther hot nor cokf, has any power over it 
See Albuxbit. 

COAL, in mineralog]^, a most impor- 
tant genus of mineral inflammables, in 
which is included the carbonaceous and 
carbono-bituminous fossils. In the excel- 
lent dictionary by Messrs. A. and C. Ai- 
kin, this genus is divided into the families 
of brown coal, black coal, and mineral 
carbon. The first, or brown coal, is im- 
perfectly bituminous, of a brown colour 
and vegetable texture : of this there are 
four species. The second, or black coal, 
is perfectly bituminous, of a black co- 
lour, and contains three species, of which 
one is the slate coal, which is soft and ea- 
sily frangible: specific gravity 1.2 to 1.24 : 
it contuns from 57 to 64 of carbon, and 
iroro o3 to 43 of bitumen, being a mix- 
ture of midtha and asphalt, and from 3 to 
6 of earth and oxide of iron. Most of our 
common coals belong to this species, and 
^ from the different phenomena which they 
exhibit during combustion^ a great num- 
ber of varieties are known in the market. 
The canal coal is of this family. See Ak- 
FBLiTss. The third sort, or mineral car- 
bon, is destitute of bitumen, and consists 
of charcoal, with various proportions of 
earth and iron. There are three species, 
of which one is plumbago, or black lead. 
See Black-lead. 

Coal, of all the substances which natu- 
ralists have arranged in the class of in- 
flammables, is by far the most service- 
able to mankind. Nature has dealt it to 
us with an unsparing hand, and has pro- 
Tided mines or this mineral which seem 
to defy the power of man to exhaust. 
England and France, where the different 
branches of manufacture are carried to a 
greater extent and perfection than in the 
other countries of Europe, are, at the 
same time, the most abundantly provid- 
ed with mines of coal, as if nature was de- 
termined to second the exertions of an 
industrious people by giving them the 
best possible assistance. Coal is always 
found in masses, sometimes in a heap, 
most frequently in beds; but rarely in 
veins. The beds are disposed within the 
i^rtli with different degrees of inclina- 
tion, and in almost every possible direc- 
tion. These beds of coal are supposed 
by most naturalists to be a deposit form- 
ed by the waters of the ocean, which 
once covered our continent. I'he^ are 
never found single, but generally dispos- 
ed in strata one ab^ve another. The 
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beds of coal are sepatated by layers of 
stone, which are nearly of the same na* 
ture in all coal mines. Those which 
form the side and the top of a stratum of 
coal are a sort of friable slate, containing 
more or less of bitumen, while the bot- 
tom is generally more compacted, and 
mixed with micaceous sand. It is remark- 
able that this slaty kind of stone, which 
so generally accompanies the coal, should 
frequently contain the impressions of 
plants, and particularly ferns, some of 
which are met with in the finest state of 
preservation. 

In Scotland, the mines of Carron, of 
Edinbui]^h, and of Glasgow, are chiefly 
distinguished for their produce. There 
are three beds of coal at Carron, the first 
of which is about 40 fathoms below the 
surface, the second 50, and the third SS, 
Only two beds are worked at Edinburgh, 
and one of them is remarkable for its situ- 
ation, the opening of the mine being 
hardly forty fathoms from the sea, an^ 
only three fathoms above high water 
mark. The mines of Glasgo\f stretch 
from the north-east to the south-west, 
and occupy a considerable space of 
ground. Here are several beds of coal, 
placed on each otlfer, and continued' 
nearly from the surface of the ground 
to the depth of three hundred feet ; 
but of these beds there are only two or 
three that are worth the trouble of work- 
ing- 

The principal mines of this useful mk 
neral in England are those of Newcastle 
and Whitehaven. The town of Newcas 
tie absolutely stands on beds of coals, 
which extend to a considerable distance 
round the place. There are seven or 
eight beds of this mineral, one above the 
other, and all inclined m a south-east di- 
rection ; the lowest is a hundred fathoms 
from the surface of the earth. But the 
mines near Whitehaven will afford the 
best idea of these wonderful places. We 
learn that these coal mines are perhaps 
the most extraordinarjr of any in the 
known world. The principal entrance 
for men and horses is by an opening at 
the bottom of a hill, through a long pas- 
sage hewn in the rock, which, by a steep 
descent, leads down to the lowest vein of 
coal The greatest part of this descent 
is through spacious galleries, which con- 
tinually intersect each other ; all the 
coal being cut away, except large pillars, 
which, in deep parts of the mine, are 
three yards high, and twelve square at 
the base. The mines are sunk to the 
depth of a hundred and thirty fathom^ 
and are extended under the sea to placfSi 
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where, above tbenit the water is of suffi- 
cient depth for ships of large burthen. 
These are the deepest coal mines that 
have hitherto been wrought, and per- 
haps the miners have not in any other 
part of the globe penetrated to so g^at a 
depth below the surface of the sea ; the 
veiy deep mines in Hungaiy, Peru, and 
elsewhere, being situated in mountain* 
ous countries, where the surface of the 
earth is elevated to a great height above 
the level of the ocean* There are here 
three strata of coal, which lie at a consi- 
derable distance one above another ; the 
communication between each is preserv. 
ed by pits. The vein is not always regu- 
larly continued in the same inclined plane, 
but is sometimes interrupted by hard 
rocks, and in those places the earth seems 
to have sunk downwards from the sur- 
fiu^e, while the part adjoining hath retain- 
ed its ancient situation. These breaks 
the miners call dvkes, and when they 
meet with one of them, the^ first ob- 
serve whether the direction of'^the strata 
is higher or lower than in the part where 
they have been working. U, to employ 
their own terms, it is cast down, they 
sink a pit to it with little trouble ; but 
should It, on the contrary, be cast up to 
any connderable height, they are fre- 
ouently obliged to carry a long level 
through the rock, with much expense and 
difficulty, till they again arrive at the vein 
of coal. 

In these deep and extensive works, 
the greatest care is requisite to keep 
them con^nuallv ventilated with perpe- 
tual currents jof fresh air, to expel the 
damps and other noxious exhuations, 
and supply the miners with a sufiiciency 
of that vital fluid. In the deserted works, 
large quantities of these damps are fre- 
quently collected, and often remaui for 
a long time without doing any mischief: 
but when, by some accident, they are set 
on fire, they produce dreadful and de- 
structive explosions, and burst out of the 
pits with great impetuosity, like the fiery 
eruptions from burning mountains. The 
coal in these mines hath several times 
been set on fire by the fulminating damp, 
and continued burning many months, until 
large streams of water were conducted 
into the mines, and suffered to fill those 
parts where the coal was on fire. Several 
collieries have been entirely destroyed by 
such fires : of these there are instances 
near Newcastle, and in other partsof Eng- 
land, and in the shire of Fife in Scotlancl ; 
in some of which places the fire has conti- 
nued burning for ages. To prevent as 



much as possible the collieries from being 
filled with these pernicious damps, it has 
been found necessarv to search tor those 
crevices in the coal whence they issue, and 
then confine them within a narrow space, 
from which they are afterwards conducted 
through long tubes into the open air, where, 
being set on fire, they consume in perpe- 
tual flames, as they continually arise out of 
the earth. The late Mr. Spedding, who 
was the great engineer of those works, 
having observed that the fulminating damp 
could only be kindled by flame, ami was 
not liable tq be set on fire by red hat iron, 
nor by the sparks produced by the colli- 
sion of flint and steel, invented a machine, 
in which, while a steel wheel is turned 
round with a very rapid motion, flints are 
applied to it, and, by the abundance of 
fiery sparks emitted, the miners are ena- 
bled to carry on their work in places 
where the flame of a lamp or candle would 
occafuon dreadful explosions. Without 
some intervention of this sort, the work- 
ing of these mines would long ago have 
been impracticable, so greatly are they 
annoyed by these inflammable damps. 
Fewer mines, however, have been mined 
by fire than by inundations ; and here that 
noble piece of mechanism the steam-en- 
gine displays its beneficial effects. When 
the four engines belonging to this colliery 
are all at work, they discnarge 1228 gal- 
lons of water every minute at thirteen 
strokes ; and,'after the same rate, 1,768^S20 
gallons every twenty.four hours. 

The road from the ^Whitehaven coal- 
mines to the water side is mostly on a 
gentle descent, and provided with an iron 
railway : this, by removing mu<^ of the 
friction, exceedingly facilitates the carri- 
age of the coals to the shipping, which 
are laid alongside of the quay to receive 
them. When the waggons are loaded, 
they run without any assistance on the 
railway till they arrive at the quay, where 
the bottom striking out, the wagson dis- 
charges its contents into a large noe, or, 
as the workmen term it, a hurry, through 
which it rattles into the h^jd of^the vessel 
with a noise like thundtr* A man is 
placed in each waggon to guide it, who 
checks its progress, if necessary, by 
pressing down one of tbe wheela with a 
piece of wood provided for the purpose. 
When the waegonsare unloaded, they are 
carried round oy a turn-frame, and drawn 
back to the pits by a single horse along 
another road. The coal trade is supposed 
to maintain nearly 15,000 mariners, and to 
employ about 3000 coal-heavers, who are 
allowed a fixed sum on clearing each ship. 
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according to her tonnage. These are sup- 
posed to be the hardest working men in 
the kingdom: the^ often earn six, seven, 
or eight shillings in the day ; of which at 
least one-third, or perhaps one half, is 
spent in porter. By a late act coals are 
permitted to be landed at Paddington, in 
the parish of Maiy-le-bone, not, however, 
exceeding a specified quantity within the 
year.* l*hese coals come by the canals 
from the mland counties, generally in 
large masses and free from coal-dust. A 
patent has been granted within these few 
years for the formation of coal-dust into 
oalls, which are compacted by the admix- 
ture of soft clay, tanner's bark, and various 
other materials, all of which tend toswell 
the mass and form a tolerable fuel : it 
. brings much rubbish to an excellent use. 
A patent was also granted about twenty 
years back to Lord Dundonald formaking 
tar from coal. This tar has been found to 
answer many useful purposes, being an 
admirable coating for wood or other work 
exposed to the weather; but, on account 
of Its being peculiarly subtile, must be 
carefully kept away from articles of pro- 
vision, to which it communicates a most 
unpleasant, bituminous flavour. The cin- 
ders and ashes from coal are in much 
estimation, as a manure for particular 
soils, and are highly obnoxious to worms. 
They are likewise employed in the mak- 
ing of bricks. 

There are different opinions among 
geologists respecting the origin of coal. 
Some suppose this combustible substance 
to be produced by the decomposition of 
the scrflt parts of toe immense quantity of 
organizcMi bodies, df which we find almost 
every where the solid remains. But un- 
fortanately this conjecture, which ap- 
pears so natural, is liable to several strong 
objections^ One is, the presence of vege- 
tables scarcely decomposed, which are 
often met with in the' middle of beds of 
coal. The others, the want of direct ex- 
periments to prove that oreanized bodies 
^ve out bitumen during uieir decompo- 
sition. Without stopping to discuss these 
points, we shall merely give the general 
conclusions of naturalists, ss they are 
mentioned by Brogniart. 1. That coal 
was formed, either at the same time, or 
after the existence of organized bodies. 

2. That this mineral when first formed was 
liquid, and of a great degree of purity. 

3. That the cause which produces this 
deposit is several tiroes renewed in the 
same place, and nearly under the same 
ciicumstances. 4. That the cause, what. 



ever it may be, is nearly the same over 
all the earth, since the beds of coal al- 
ways exhibit nearly the same phenomena 
in their structure and accidental circum- 
stances. 5. That these beds have not 
been deposited by any violent revolu* 
tion ; but, on the contrary, in the most 
tranquil manner; since the organized 
bodies that are found in them are often 
entire, and the leaves of vegetables im- 
pressed in the slate which covers the 
coals are hardly ever bruised or other- 
wise deranged. 

COASTING, that part of navigation 
where the places assigned are not far dis- 
tant, so that a ship may saif in sight of 
land, or within soundings, between them. 
In this there is only required a good 
knowledge of the land, the use of the 
compass and lead, or sounding line. 

CoASTiire pilot, one who, by experi- 
ence, has became sufficiently acquainted 
with the nature of any particular coast, 
to conduct a ship or fleet from one part 
of it to another. 

COAT ofamu, in heraldry, a surcoat 
reaching to the waist, open at the sides, 
and ornamented with armorial bearings^ 
worn by the ancient knights in times of 
war, or at tournaments, over their ar- 
mour, being the principal characteristic 
by which they were distinguished from 
one another, the fiice being covered with 
the helmet. During the period of five 
centuries after the conquest, the varia- 
tion in the mode of exhibiting coat-ar- 
mour was very trivial. 

The Norman in the field, being closely 
invested in armour which exactly fitted 
hisshape, threw over it an ornamented 
surcoat without sleeves, at first loose ; 
but during the successive reigns of the 
three first Edwards, it was confined to 
the body in narrow folds. After that the 
mixed armour (composed of mail and 
plates) became common, and the steel 
boddice was gilt, and otherwise oma. 
mented. This armour did not, however, 
long continue in fashion, but was suc- 
ceeded by tabards of arms larger than 
the original surcoat, and made of the 
richest ulk stuffs, sumptuously embroi- 
dered; which afterwards became the 
dress worn by the nobility and gentry,till 
the commencement of the sixteenth cen- 
tury: since that time they have been con- 
tinued only as the state dress of the ofil- 
cers of arms. 

Coats, in a ship, are pieces of tarred 
canvas put about the masts at the part- 
ners, to keep out water. They are also 
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used at the rudder's bead, and sbout the 
pumps at the decks, that no water may 
gociown^here. • - 

COATING, in chemistry, is used prin- 
cipally for the purpoie of defendinf^ cer- 
tain vessels from the immediate action of 
fire; thus, glass retorts, and the inside 
of some furnaces, are coated with Tarious 
compotttions. 

CoATi!ro, in electricity, means the 
cohering of electric bodies with conduc- 
tors, or the latter with the former, or, 
lastly, electrics with other electrics. 
Electrics are coated with conductors 
for the purpose of communicating to, 
or removing from their surfaces, the 
electric fluid in an easy and expeditious 
manner; otherwise an electnc body, 
on account of its non-conducting pro- 
perty, cannot be electrified or depnved 
of the electric fluid, without touching 
almost every point of its surface with an 
electrified or other body. This coating 
generally consists of tin>foil, sheet-leao, 
gilt -paper, gold-leaf, silver-leaf, or other 
raetalhc body, either in the form of a thin 
extended lamina, or in small grains, such 
as brass filings and leaden shot. The 
coating may be fastened to the surface of 
the electric by means of paste, glue, wax, 
or other adhesive matter. 

COBALT, in chemistry, a metal, when 
pure, of a white colour, inclining to bluish 
or steel grey. At the common tempera- 
ture its specific g^vity is more than 8.5. 
It is attracted bv the magnetic needle, 
and is itself capable of polarit)r. For 
fusion it requires nearly the same intensi- 
ty of heat as cast iron. In a state of oxide, 
it tinges the saline vitreoua fluxes of a 
deep blue colour. It is soluble in nitro- 
miiriatic acid, and the diluted solution 
forms a blue sympathetic ink. Cobalt 
occurs in nature alloyed with other me- 
tals, and mineralized by oxygen, and 
by arsenic acid. The wlHte cobalt ore 
is an alloy of cobalt and arsenic, with 
a little sulphur, and in some specimens 
a little iron, the two latter being proba- 
bly accidental. One variety, ana^zed by 
Klaproth, gave 44 of cobalt, SS.5 of arse- 
•nic, and 0.5 of sulphur Its colour is tin- 
white, liable, however, to tarnish, and 
thus to assume a gre^ or reddish tinji^e : 
its histre is weakly shining and metallic. 

The grey cobalt ore, as it has been 
named, IS an allojT of cobalt with arsenic 
and iron ; sometimes, also, as has been 
affirmed, with small portions of nickel 
and bismuth. Its colour is light grey, 
but very liable to tarnish ; its lustre 
weakly shining and metallic. Exposed 



to the flame of the blow-pipe, it gives 
an arsenical odour And smoke, but with- 
out melting: to borax it gives a blue 
colour, and is reduced to a metaDic 
globule. The native oxide of cobalt oc- 
curs in a powdeiy form, or of various 
demes of induration, but always doll, 
and earthy in its fracture, soft, and easily 
broken. It is also of different cokwra, 
from the intermixture of oxide of iron and 
perhaps other metallic oxides : whence 
even species have been formed and dis- 
tinguisned by the names of black cobalt 
ochre, brown cobalt ochre, and yellow co- 
balt ochre. Of these the black appeals 
to be the oxide of cobalt in its purest 
state. They all give a blue colour to 
glass, or to borax, when fused with it bj 
the blow-pipe. Sometimes also they ex- 
hale an arsenical odour. The last species 
is that in which cobalt is mineralized by 
arsenic acid, the principal variety oi 
which has been named peach-bloom co- 
balt ore. This name it derives from its 
colour, which is a beautiful red, simi- 
lar to that of the peach blossom, passing, 
however, into other shades of red, and 
from decomposition into other coloan. 
The ores of cobalt are easily distinguish- 
ed from all others, by their property of 
communicating to boiax or to glass, whe a 
Aised with them, a deep blue colour • and 
by their solution in nitro-muriatic acid, 
being a sympathetic ink, lines traced 
with it on paper not being visible when 
cold, but becoming visible on exposure 
to a moderate heat 

On a large scale, cobalt is extracted 
from its ores only in the state of an oxide, 
without being reduced to the metallic 
form, not only as this reduction is dif- 
ficult, but also as the metal is not appli- 
ed to any use. The ore is roasted, by which 
the sulphur and arsenic are expelled, and 
any fusible metal mixed with it is meked 
out. The cobalt remains in the state cf 
an impure oxide, named zaiFre. The 
zafTre of commerce is always mixed with 
silicious earth ; hence, if exposed to a 
strong heat, it vitrifiea; a glass of a dark 
blue colour is thus formed, named smalt, 
which is used on account of its colour in 
various arts. It is from the xsflTre of 
commerce that the chemist obtains co- 
balt ; to obtain it pure, however, is ex- 
tremely difficult. The common process 
is, to mix the zafTre with three tiroes its 
weight of black flux, a small quantity of 
oil, and a little sea salt, and expose the 
mixture in a crucible to a strong' white 
heat for some hours. A metallic button 
is thus obtained, on cooling* a^ the boU 
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torn of the crucible ; but the cobalt pro' 
cured is generally alloyed with ai^enic 
and nickel, and sometimes with other 
metab, particularly iron. 

A number of the acids oxydise cobalt, 
and combine with its onde. The con- 
centntedsttlphuric acid scarcely acts on it 
in the cold, but when boiled on the metal, 
sulphurous acid gas is disengaged, and a 
ssTine matter is obtained, which, when 
fixiviated, forms a ^lution of sulphate of 
cobalt Nitric acid is decomposed by 
cobalt, and the metal is ozydized and 
dissolved. The solution is of a red colour, 
and by ^ntle evaporation affords minute 
prismatic crystals of the same colour, 
which are deliquescent and decomposed, 
by heat Muriatic add does not act on 
cobalt, but with the assistance of heat ; 
asmall portion of the metal is then dis- 
solved. The solution of muriate of co- 
balt afiVmls a celebrated sympathetic ink. 
When much diluted, if letters are traced 
with it on paper, and allowed to diy, 
they are inrisible ; but when the paper 
is exposed to a moderate heat, they ap- 
pear of a lively green : they disappear 
again when cold, and the experiment may 
be repeated for any number of times, ta- 
king care only to avoid too strong a heat, 
by which they are rendered permanent. 
The Clause of this phenomenon has been 
ascribed to the muriate of cobalt fixed 
upon the paper attracting, when cold, 
inoisture from the atmosphere, by which 
it is, as it were, dissolved, and rendered 
invisible : when heated, this moisture is 
evaporated, and the green colour of the 
salt appears. This explanation appears 
to be confirmed by the fact, that the 
characters are rendered visible by con- 
fining the paper in a vessel with quick- 
lime, or sulphuric acid, either of which 
attracts humidity powerfully. The green 
colour cannot, however, be ascribed en- 
tirely to the concentration, but is owinff 
to the temperature ; for the solution itself 
becomes green when moderately heated 
in a dose phial, and loses this green co- 
lour as it cools ; nor is it easy to explain 
how the temperature does produce this 
change of colour. 

Cooah combines with many of the me- 
tals. Its alloys are generally brittle, and 
none of them has been applied to any 
use; nor have they been much examined. 
The principal, or, indeed, almost all the 
iole use of cobalt, is in communicating a 
bhiecokmrto glass, enamel, and por- 
celain. 

C0B8ING, in sea language, a punish- 
IBeat sometimes inflicted on a sailor : it 



is performed by striking him a certain 
number of blows on the breech, with a 
flat piece of wood, called the cobbing- 
board. 

COBITIS, the /oc^,in natural history, a 
genus of fishes of the order Abdominales. 
Generic character: eyes in the upper 
part of the head ; mouth in the greater 
number of species bearded ; body almost 
equally thick throughout, and covered 
with easily deciduous and small scales ; 
tail rounded; air bladder hard or osseous. 
There are five species, of which we shall 
notice :— C. barbatula, or bearded loche. 
This is an inhabitant of the streams of 
Europe and Asia, and lives upon worms 
and insects, which it finds on the gravel 
at the bottom of the water, from which 
it rarely ascends near the surface. It is 
extremely prolific,and most hif^hly valued 
for the table in several places in Europe, 
where it is cultivated with extreme atten- 
tion. It dies almost immediately on be- 
ing taken from the water. To preserve 
the exquisite flavour of it, it is consi- 
dered by the dealers in this fish as of 
great importance frequently to shake the 
vessel or water in which it is placed. C. 
fossilis, or yellow-brown loche. This in 
habits the stagnant and muddy waters of 
the midland parts of Europe, and in win- 
ter comfiletely shelters itself in mud. It is 
restless before storms,quitting its retreat, 
and ranging about in various directions 
near the surface. When preserved in a 
vessel of water, with some earth at the 
bottom, it invariably indicates the ap- 
proach of storms by peculiar agitation, 
and is on this account not unfrequently 
kept to answer the purpose of a baro- 
meter. 

COCCINELLA, in natural history, a 
genus of insects of the order Coleoptera. 
Generic character : antennae subclavated 
and truncated ; feelers with semi-cordat- 
ed tip ; body hemispheric, with the abdo- 
men flat beneath. This ^nus is easily 
distinguished by its hemispheric form, 
having the upper parts oonvex, and the 
lower flat. The insects of this |penus are 
known by the name of lady-birds. C. 
septempunctata, or seven-spotted lady* 
bird, is seen in every garden and field m 
the summer. It proceeds from a larva 
of a lengthened oval shape, with a shar- 
pened tail, of a black colour, varied 
with red and white specks, and of a 
rough sur&ce; it resides on various 
plants ; and changes to a short blackish, 
oval crysalis, spotted with red, which 
gives birth to iu beautifiil inmate in 
the months of May and Jo^e. There 
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are, accoidinpf to Ginelin, nearly 200 spe- 
cies, distinguished, 1. into those whose 
shells are red or yellow, with black dots : 
2. shells red, with yellow dots : 3. shells 
red or yellow, spotted with white : 4. 
shells yellow, spotted with red. They all 
feed, both in their larva and complete 
state, on the aphides or plant-lice, and 
are very serviceable in purifying vege- 
tables of the myriads with which they are 
often infested. 

COCCOCYPSELUM, in boUny, age- 
nus of the Tetrandria Ifonognrnia class 
and order. Natural order of Stellatae. 
Rubiaceae, Jussieu. Essential character : 
calyx four-parted, superior ; corolla fun- 
nel-form ; beny inflated, two-celled, 
many seeded. There is but one species } 
viz. C. repens, a native of Jamaica. 

COCCOLITE, inmineralogy, a species 
ofUte flint genus, of A green colour; oc- 
curs in large, coarse, and small granular 
distinct concretions; it is hard, scratches 
glass, and gives sparks with steel ; spe- 
cific pavity 3.3 ; it is infusible without 
addition ; with carbonate of soda it melts 
into an olive green, vesicular, slaggy 
glass; and, with borax, into a pale-yel- 
low, semi-transparent glass ; its constitu- 
ent parts are. 

Silica 42 

Alumina 15 

Calcareous earth . . 13 

Oxide of iron ... 8 

Manganese .... 14 

Water 3 

95 



COCCOLOBA, in botany, a ffenusof 
the Octandria Trigynia class and order. 
Natural order of Holoraceae. Polygonex, 
Jussieu. Essential character : calyx five- 
parted, coloured ; corolla none ; beny 
calycine, one seeded ; drupe. There are 
fourteen species. 

COCCULUS iruScus, the name of apoi- 
sonous beriT, supposed to be • used by 
brewers in their malt liquors ; particular- 
ly in porter, to give it an intoxicating qua- 
lity. But as the use of it is forbidden by 
the laws of the land, it would be unfiur 
to impute the practice of it to any re- 
spectable house. 

COCCUS, in natural history, agenus of 
insects of the order Hemiptera. Generic 
character : snout pectoral ; abdomen 
bristled behind : wings two, upright in 
the males: females wingless. There are 
about fifty q>ecies f extremely, fertile and 
troublesome in 'hot-houses and green- 



houses ; the male is veiy active ; the fe- 
male has a body nearly globular, and is 
slow, inactive, and fixed to different parts 
of pi ants. The most important species 
is tne coccus cacti, or cochineal coccus, 
celebrated for the beauty of the colour it 
yields when properly prepared. It is a 
native of South Amerca, and feeds on 
the cactus opuntia. The female, or ofli- 
cinal cochineal insect, in its fliU grown or 
torpid state, swells or grows to such a 
size, in proportion to that of its first or 
creeping state, that the legs, antennz, 
and proboscis are so small, with respect 
to the rest of the animal, as hardly to be 
discovered, except by a good eye, or with 
the assistance of a glass ; so that on a ge- 
neral view it bears as great a resemblance 
to a seed or berry as to an animaL 

When the female cochineal insect is 
arrived at its full size, it fixes to the sur- 
face of the leaf, and envelopes itself in a 
white cottony matter, which it is suppos- 
ed to spin or draw through its proboscis, 
in a continued double filament, it being 
observed, that two filaments a^ fre- 
quently seen proceeding from the tip of 
the proboscis in the full grown insect 
The male is a small and rather slender 
dipterous fly, about the size of a flea, 
with jointed antennae, and huge white 
winn in proportion to the bo(&, which 
is of a red colour, with two long filaments 
proceeding from the tail. It is an active, 
livelv animal, and is dispersed in small 
numbers among the females, in the pro- 
portion of one male to 150 females. 
When the female has discharged all its 
eggs, it becomes a mere husk, and dies : 
so that great care is taken to kill the in- 
sects before that time, to prevent the 
youn^ from esca]3ing, and thus disap. 
pointing the proprietor of the beauti&l 
colour. The insects, when picked or 
brushed off the planU, are killed by the 
fumes of heated vinegar, or by smoke, 
and then dried, in which state they are 
imported into Europe. It is said the 
Spanish government is annually more en- 
riched by the profit of the cochineal 
trade, than by the produce of all its gold 
mines. Cochineal is used in the large 
scale by dyers, and it is the fine colour so 
much esteemed in painting, known by 
the name of carmine: when properly 
mixed with hair-powder, it is ^i^iat hdies 
use as rouge. 

C.tiicis, or kermes, is a species adher- 
ing, in its advanced or pregnant state, to 
the shoots of the quercus coccifera, un- 
der the form of smooth reddish-brown 
grains or balls, of the size of small peas. 
The tree or shrub grows plentifully in 
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numjpsrtB of France, Spain, Greece, and 
the islknds of the Arcliipela^. The coc- 
ci are. found adhering in groups of five, 
six, or more, together, or pretty near 
each other. Woollen clodi dyed with 
kermes was called scarlet in grain; the 
animal having been popularly considered 
as a grain. 

A very small species of this genus is of- 
ten seen, in its torpid state, on the sur- 
face of different kinds of apples, particu- 
larly on the golden pippin. It is not 
more than the tenth of an inch in length, 
^d is of a long oval shape, gradually de- 
creasing to a point at one end. It contains 
thirty or firty oval white eggs, envelop- 
ed in a silky matter. 

COCHLEA, in anatomy, the third part 
of the labyrinth of the ear. See Ahato- 

XT. 

COCHLEARIA, in botany, a genus of 
the Tetradynamia Siliculosa class and or- 
der. Natural order of Siliquosx, or Cru- 
ciferae, Jussieu. Essential character : si- 
licic emarginate, turgid, scabrous ; valves 
gibbous, obtuse. There are eight spe- 
cies. 

COCKET, is a seal belonging to the 
King's Custom-house, or rather a scroll 
of parchment sealed and delivered by the 
officers of the customs to merchants, as 
a warrant that their merchandizes are 
customed. It is also used for the office, 
where goods, transported, were first en- 
tered and paid their custom, and had a 
cocket or certificate of discharge. 

COCKPIT, in a man of war, a place on 
the lower floor, or deck, abaft the main- 
capstan, lying between the platform and 
the steward's room, where are partitions 
for the purser, surgeon, and his mates. 

COCKSWAIN, or Coxsok, an officer 
on board a man of war, who has the care 
of the baige and all things belonging to 
it, and must be also ready with his 
crew to man the boat on all occasions ; 
he sits at the stern of the boat and 
steers. 

COCOS, in botany, a genus of the Mo- 
noecia Hezandria class and order. Natu- 
ral order of Palms. Essential character : 
nuJe calyx three-parted ; corolla three- 
petaUed: stamens six; female calyx five- 
parted; corolla three-petalled : stigmas 
three; drupe coriaceous. There are 
five species, of which C. nucifera, cocoa- 
nuttrce, is common almost every where 
within the tropics, and is cultivated in 
both Indies ; it is found in a wild state in 
the Maldives and Ladrones, also in the 
islands of the South Seas. The roots are 
lender, simple, and flexible : they rise . 
leparately from the bottom of the tnmk, 



and spread in all directions; some run- 
ning to a great depth, while others creep 
almost pandlel to the surface. The trees 
grow to a gpreat height ; their stems are 
composed of strong fibres, like net- work, 
which lie in several laminas over each 
other, out of which come the branches, 
or rather leaves, which grow 12 or 14 
feet long. The flowers come out round 
the top of the trunk of the tree in large 
clusters : they are inclosed in a sheadi, 
and the nuts afterwards are formed in 
larg^ clusters, ten or twelve together. 
The fruit is properly a drupe ; the skin is 
thin and vexy tough, the substance under 
this investing the shell is extremely fi- 
brous; the snell is of a bony substance; 
the kernel adheres all round the inner 
wall of the shell, and the cavity is filled 
with a milky liquor. Besides the liquor 
in the fruit, there is a sort of wine 
drawn from the tree, called toddy, and 
from which is obtained a spirit called ar- 
rack. 

The coat of the tree is composed of 
strong fibres, which are made into sail- 
cloth, cordage, &c. The trunk of the 
tree is used in all kinds of building; 
and the leaves are wrought into mats, 
baskets, and many other things, for which 
osiers are employed in Europe: they 
serve also as coverings to their houses. 

COD. See Gadus. 

CODE, a collection of the laws and con- 
stitutions of the Roman Emperors, made 
by order of Justinian. 

The code is comprised in twelve books, 
and makes the second part of the civil, 
or Koman law. There were several 
other codes before the time of Justinian, 
all of them collections or abridgements of 
the Roman laws. The most ancient code, 
or digest, was styled f* Jus Papirianum,** 
from the first compiler, Papirius, who 
flourished about the time of the Begifu- 
g^um. 

CoDB,mi/£(ory, rules and regulations for 
the good order and discipline of an army. 
Of this description are the articles of 
war. 

CODIA, in botany, a genus of the Oc- 
tandria Digynia class and order. B^ssen- 
tial character : calyx four-leaved ; petaJs 
four; common receptacle involucred. 
There is but one species, viz. C. monta- 
na, a shrub, found in New Caledonia. 

CODICIL, a schedule, or supplement 
to a will, or other writing. It is used as 
an addition to a testament, when any 
thinr is omitted which the testator 
woald add, explain, alter, or retract i 
and is of the same nature as a testament 
except that it is without an heir or exe* 
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culor. So that a codicil is a less solemn 
will, of one that dies either testate or in- 
testate, without the appointment of an 
heir; tesUte, when he that hath made 
his codicil hatb either before or after- 
wards made his testament, on which that 
codicil depends, or to which it refers : 
intestate, when one leaves behind him 
only a codicil without a testament, 
wherein he gives legacies only to be 
paid by the heir at law, and not by any 
neir instituted by will or testament ^ 
codicil, as well as a will, may be either 
written, or nuncupative. Some authors 
call a testament a great will ; and a codi- 
cil a little one. But there is this further 
difference between a codicil and a testa- 
ment, that a codicil cannot contain the 
institution of an heir ; and that in a codi- 
cil, a man is not obliged to observe strict- 
ly all ihe formalities prescribed by law 
for solemn testaments. 

CODON, in botany, a genus of the De- 
candria Monogynia class and order. 
Essentia] character: calyx ten-parted, 
permanent; leaflets alternately shorter ; 
corolla bell^haped, ten-cleft; nectary 
ten-celled, composed of ten scales; 
pericarpium two-celled, containing seve- 
- nd seeds. There is but one species, viz, 
C. royeni. 

CCECUlf, in anatomy, the first of the 
three large intestines, called intestina 
crassa. 

COEFFICIENTS, in algebra, such 
numbers, or given quantities, as are put 
before letters, or unknown quantities, 
into which letters thej^ are supposed 
to be multiplied ; thus, in 3 a, or 6 x, or 
cxxiSiB the co-efHcient of 3 a, ^ of 6 x. 
and c of c X X, When no number is 
prefixed, unit is supposed to be the co- 
efficient ; thus 1 is the co-efficient of a or 
of 6. 

C(ELESTIAL ^hbe. See Globs. 

CGEX.1AC artery, that artery which is- 
sues from the aorta, just below the dia- 
phragm. See Akatoxt. 

CtBLiAc pMuoHf \n medicine, a kind of 
flux, or diarrhoea, wherein the aliments, 
either wholly chaniced, or only in part, 
passoff by stool. 

CG£METERY, or Cxxetxbt, a place 
set apart or consecrated for the burial 
of the dead Antiently, none were bu- 
ried in churches or church-yards ; it 
was even unlawful to inter in cities : in- 
stead of which they had coemeteries 
without the walls. These were held in 
great veneration among the primitive 
christians. 

COFFEA, in botany, 4n France, cajfe, 



no named from Caffa in Africa, where h 
grows abumlantly ; a genus of the Pen- 
tandria Monosynia class and order. Na- 
tural order of Stellate. Rubiaoez, Jus- 
si cu. Essential character: corolla salvcN 
shaped; stamens upon the tube; beny 
inferior, two-seeded; seeds ariUed. There 
are ten species, of which C. srabics, 
Eastern Cofi'ee-tree, is seldom more than 
eighteen feet high in its native country, 
or more than twelve in Europe. 1^ 
main stem grows upright, and is covered 
with a light brown bark ; branches hori- 
zontal, opposite, brachiate at every point; 
leaves opposite ; when fully grown, they 
are nearly five inches lonr, and an ineh 
and half broad in the mimile, ovate lan- 
ceolate. They generally cont'mue three 
years. The flowers are produced in 
clusters at the base of the leaves, sitting 
close to the branches ; tbey are of a pure 
white, with a very gatefiil odour, bat 
of short duration; they are succeeded by 
berries which are well known, as well as 
the use of them. This species of coffee 
is greatly superior to the C. oocidentalis, 
Western Coffee-tree, which rardy ex- 
ceeds six feet in height ; the ooroUa is 
white and sweet scented i it is a native of 
Domingo, about Cape Francoisi, where it 
flowers in December. As the Coffee-tree 
is an evergreen, it makes a beautifiil 
appearance at every season in the stove, 
and particularly when in flower, nnd also 
when the berries are red, which is gene- 
rally in the winter; as tbey continue 
a long time in that state, there is scarcely 
an^ plant Uiat deserves a place more than 
this. 

COFFER, in fortification, a hoBov 
lodgment athwart a dry moat, irom six 
to seven feet deep, and from sixteen to 
eighteen broad, the upper part being 
made of pieces of timber, raised two feet 
above the level of that moai, which little 
elevation has hurdles, laden with earth, 
for Its covering, and ser^'cs as a parapet 
with embrasures. 

COFFERER of the lOfig^t kmuekM, 
a principal officer in the court, next 
under the Comptroller, who, in the 
conipting-house, and elsewhere at other 
times, has a special charge and over- 
sight of other officers of the bouse, 
for their good demeanor and charge of 
their offices, to all which he pays their 
wages. 

COFFtN, the case in which a dead 
body is interred ; usually made of elm, 
or oak. It consists of a bottmn, two 
ends, and two sides; the latter being 
sawed half through, at light angles with 
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ihcir length, so as to give a pliancy to tl^e 
boards ; whereby the> shoulder bend is 
made to suit the corps : the lid is after- 
wards screwed down. Coffins are some- 
times plain, but generally are covered 
with black serge, &c. and ornamented 
with white, or yellow escutcheons and 
handles. It is necessary, that, whatever 
cloth is used, not only in lining and co- 
vering the coffin, but in the shroud, &c. 
it should be of woollen : this is done for 
the benefit of our manufacturers. Per^ 
sons of property are sometimes cased in 
leadi weH soldiered, and afterwards put 
into richly ornamented coffins, for the 
puipose of laying in state, or for being 
deposited in vaults . We have, among other 
ingenious inventions, patent coffins, 
which effectually preclude the depreda- 
tions of that abommable crew, that obtain 
ativelihood by robbing cemeteries. The 
security of this contrivance arises chiefly 
from making the coffin so very strong, as 
to resist the instruments usually employ- 
ed by what are termed ** Resurrection- 
men," and by making the lid to fit on 
with spring plugs, fitting into hitched 
sockets; so that being once closed, they 
never x;an be severed, except by break- 
ing the coffin- to pieces.' It is to be la- 
mented, that such practices are consider- 
ed to be at all necessary, under the plea 
of tlie bodies being subjects for dissec 
tion, and considerably aiding to anatomi- 
cal and pathological researohes. Were all 
who suffer under -the sentence of the 
law to be devoted to that purpose, many 
good effects might arise, and the ob- 
noxious resource, now referred to» be 
discontinued. Our ancestors generally 
used stone cofBns. The nations of Asia, 
Africa, and America, as well as the 
Turks in general, do not ute any case for 
the intefment of their dead. It is, how- 
ever, to be tcmembered|.that the shroud 
used by the Husselmans, both in Eu- 
rope and throughout Asia, is tailed 
"Kauffin;'' whence we may be led to 
conjecture that to have been the origin 
of our designation. 

Coffins are by no means to be recom- 
mended : they canae a lon^ continuance 
ofthat fermentation which 18 the parent 
of putre&etion, aiding the retention of 
infectiflus diseases for many months, and 
debarring the access of the surrounding 
soil, whereby tfie noxious particles would 
be absorbed and neutralized. Every coffin 
ought to be filled up with quick lime, 
whence the putrefaction would be accele- 
rated, and the danger of infection be» at 
f?ast, lessened. The Bttaperor of Ger- 

voi.. in. 



many, about 30 years back, prohibited 
coffins, and' caused quick lime to be im- 
mediately used. Strange to say, such 
V^as the offence given to his supersti- 
tious and biffoted subjects, that this re- 
glilation, initself wise, and intended for 
their safety, was the cause of very serious 
discontents, and, to prevent insurrection, 
was shortly after repealed. 

COGNIZANCE, in law, has divers sig- 
nifications; sometimes it is an acknow- 
ledgment of a fine, or confession of some- 
thing done; sometimes the hearing of a 
matter judicially, as to take cognizance 
of a cause ; and sometimes a particular 
Jurisdiction, as cognizance of pleas is an 
authority to call a cause or plea out of 
another court, which no person can do 
but the King, except he can shew a 
charter for it. This cop^izance is a pri- 
vilege granted to a city or town, to 
hold pleas of all contracts, &c. within 
the liberty ; and if any one is implead- 
ed for such matters in the Courts 
at Westminster, the Mayor, &c. of 
such franchise may demand cognizance 
of the plea, and that it be determined 
before them. 

In a military sense, it implies the in- 
vestigation to which anv penon or ac- 
tion is liable. During the suspension of 
civil authority, every offence comes 
under military cognizance, is subject to 
military law, and may be proceeded 
upon according to the summary spirit of 
its regulation. The strongest instance 
of military cognizance is a drum-head 
court martial. 

COHESION, one of the species of at- 
traction, denoting that force by which the 
parts of bodies stick together. 

This power was first considered by Sir 
Isaac Newton as one of the properties 
essential to all matter, and the cause of all 
that variety observed in the texture of 
different terrestrial bodies. He did not» 
however, absolutely determine that the 
power of cohesion was an immaterial one, 
but that it might possibly arise, as well as 
that of gravitation, from the action of 
another. His doctrine of cohesion is thus 
expressed : " The particles of all hard 
homogeneous bodies, which touch one 
another, cohere with a great force ; to 
account for which, some philosophers 
.^ave recourse to a kind of hooked atoms, 
which in effect is nothing else but to 
beg the thing in question. Others ima- 
gine that the particles of bodies are con- 
nected by rest, ». t, in effect, by nothing 
at all ; and others by conspiriig motions^ 
Gg 
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i. e. by a relative rest among themselves. 
I'or myself, it rather appears to me that 
the particles of bodies cohere by an attrac- 
tive force, whereby they tend mutually to- 
ward each othsr; which force, in the 
verv point of contact, is very great ; :^t 
little distances is less ; and at farther dis- 
-tances is quite insensible." 

But, whatever the cause of cohesion 
may be, its effects are evident and cer- 
tain. The different degrees of it consti- 
tute bodies of different forms and proper- 
ties. Thus, Newton observes, the parti- 
cles of fluids which do not cohere too 
strongly, and are small enough to render 
them susceptible of those agitations which 
keep liquors in a fluid sute; are most 
easily separated and rarefied into vapour, 
and make what the chemists call volatile 
bodies ; being rarefied with an easy heat, 
and again condensed with a moderate 
cold. Those that ha*« grosser particles, 
and so are less susceptible of agitation, 
or cohere by a stronger attraction, arc 
not separable without a greater degree of 
heat ; and some of them not without de- 
composition. 

Modem chemists have agreed to con- 
sider the attraction of cohesion as the in- 
stniment of aggregation, or the union of 
similar compounds, and are careful not 
to confound it with the elective attrac- 
tiona^ though there may, in strictness, be 
no difference between them. See Chs- 

KISTRT. 

This kind of attraction is evinced by 
a variety of familiar experiments ; as, by 
the union of two contiguous drops of 
mercury ; by the mutual approach of t^o 
pieces of cork floating near each other in 
a basin of water ; by the adhesion of two 
leaden balls, whose surfaces are scraped 
and joined together with a gentle twist, 
which is so considerable, that if the sur- 
faces are about a quarter of an inch in 
diameter, they will not be separated by 
a weight of 10026 ; by the ascent of oil 
or water between two glass planes, so as 
to form the hypeibolic curve, when they 
are made to touch on one ride, and kept 
separate at a small distance on the other ; 
by the depression of mercury, and by the 
rise of water in capillaiy tubes, and on 
the sides of glass vessels ; also in sog^r, 
sponge, and all porous substances. And 
where this cohesive attraction ends, a 
power of repulsion begins. 

It is uncertain in what proportion this 
force decreases as the distance increases. 
DesaguUers conjectures, from some phe- 
nomena, that it decreases as the biqua- 
dratic or 4th gower of the distance, so 



that at twice the distance it acts 16 times 
more weakly, &c. 

To determine the force of coheaoo, 
in a variety of different substances, mai^ 
experiments have been made, and parti- 
cularly by professor Muschenbroek. The 
adhesion of polished planes^ about two 
inches in diameter, heated in boifing 
water, and smeared with grease, requi- 
red the following weights to separate 
them. 

CoU Gicaic Rot Gtchp. 

th. lb. 

Planes of Glass . . 130 . . 300 

Brass . . 150 . . 800 

Copper . 200 . . %S0 

Marble. . 225 . . 600 

Silver . . 150 . . 250 

Iron. . . 300 . . 950 

But when the brass planes were made 
to adhere by other sorts of matter, the 
results were as in the foDovdng table : 

With Water .... 12 

Oil 18 

Venice Turpentine 24 
Tallow Candle . .800 
Rosih ..... 850 
Pitch .... 140O 

In estimating the absolute cohesion of 
solid pieces of bodies, he applied wet^hte, 
to separate them according to ttieir 
length : his pieces of wood were long 
square paraUelopipedons, each ttde of 
which was 26 of^an inch, and they were 
drawn asunder by the following weights ; 

Fir 600 

Elm 950 

Alder 1000 

Linden tree 1000 

Oak 1150 

Beech 1350 

Ash . ...... 1250 

He tried also wires of metal, l-lOth of 
a Rhintand inch in ^ameter : the metals 
and weights are as follow s 

^. 

OfLead 39^ 

Tin m 

Copper 399i 

Yellow brass • . . 360 

SUver 3r0 

Iron 450 

Gold 500 
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He then tried the relatiTe cohesion, or 
the force with which bodies resist an ac- 
tion applied to them in a direction per- 
pendicular to their lenrth. For this pur- 
pose he fixed meces of wood by one end 
into a si^uare h<Ae in a metal plate, and 
hung weights towards the other end till 
they broke at the hole : the weij^hts and 
distances from the hole are exhibited in 
the following table .* 





Dinaaee. 


WelKlit. 




iiic. 


PX. 


Pine . . 


. . 9J . 


. 36J 


Fir . . . 


. . 9 . 


. 40 


Beech . 


. . 7 . 


. 56i 


Elm . . 


. . 9 . 


. 44 


Oak . . 


. . 8} . 


. 48 


Alder. . 


• . ^ . 


. 48 



Sec his « Elem. Nat Philos." 

COIF, the badge of a sergeant at law, 
who is called sergeant of the coif, from 
the lawn-coif they wear under their caps 
when they are created sergeants. 

COU^ in naval affairs, the manner in 
which an ropes are disposed aboard ships, 
for the coiiTeniency or stowage. ' Coiling 
is a soil of serpentine winding the ropes, 
by which they occupy a small space, and 
are not liable to be entangled among one 
another in working the sails. The small 
ropes are frequency coiled by hand, and 
hung up, to prevent them from being en- 
tangled among one another, in traversing, 
contracting, or extending nils. 

COIN. Among the impediments to 
commerce, the greatest, undoubtedly, is 
the charge of conveyance from place to 
place. This is the great obstacle, which 
limits the exchange of commodities. from 
one extremity of the world to the other. 
Whenever the charges of carriage arise 
to such an amount as to equal the effec- 
tual return in anpf remote market, the 
motive for conveying merchandize to that 
place ceases. If goods were always ex- 
changed for goo£, it is clear that the 
conveyance, under the uncertainty of dis- 
posal, would take place to a very small 
distance indeed s and the labour required 
to discover the persons willing to ex- 
change would i^reatly enhance the charge. 
It would require a volume to enumerate 
and describe the expedients, moral as well 
as mechanical, by which these difficulties 
are in part subdued, and still more to de- 
duce their origin and general effects. One 
of the chief of these lexpedacnts consists in 
the use of some article of merchandize as 
'he medium of exchange, which shall be 



acceptable to every man, and will there- 
fore be received and held by the seller of 
any commodity, until he shall meet with 
another individual, who he knows will 
again take it for the article he wants. 
* In the island of Madagascar, it is said, 
that the exchangeable value of goods is 
I'eckoned in hatchets, bullocks, and slaves; 
these commodities being universally ven- 
dible, and for that reason every where re- 
ceived. Smith affirms, that nails answer 
the same purpose in some parts of Great 
Britain. These, and other instances, may 
serve to shew how a preferable medium 
of exchange becomes adopted ; and it 
will without difficulty be seen, that the 
scarcest and least destructible metals 
must have at length become the univer- 
sal substitutes : for their value does not 
depend on their figure ; they may be sub- 
divided and joined again without loss ; 
they receive no injury by keeping ; and 
the labour of conveying them from place 
to place forms a less part of their value 
than of any other article. 

The first monies were mere quantities of 
metals ascertained by weight, as the names 
of most species still indicate. The inter- 
ference of government was found neces- 
sary to assure the weight, and more par- 
ticularly the fineness of determinate por- 
tions of metal ; and this has given rise to 
an opinion, that a part of tne value of 
coin must depend on the edict of the state 
which issues it. Whether statesmen them- 
selves have in reality thought this to be 
the case, is little to the purpose ; but it is 
certain that they have, from time to time, 
3rielded to the temptation of diminishing 
the quantity of precious metals issued un- 
dera given denomination, either by openly 
deducting from the weight, or secretly 
debasing the coin. Transactions of this 
kind must have operated to the loss of all 
the creditors in the state : but they have 
never deceived the sellers, who have al- 
wi^s regulated their prices by their 
knowledge of the real quantities of the 
metal, and not by the denomination, or 
the supposed weight or fineness, it might 
denote. The imaginary coin, or money 
of account, to be found in the mercan- 
tile books of almost every commercial na- 
tion, must have arisen partly from this 
cause. 

This diminution has taken place 
throughout Europe. With us the pound 
of money, which about the year l'J87 con- • 
tained a pound weight of silver,, ha« 
continued at less than one third (or |^) 
of that quantity, ever since the reign of 
£li»abeth. Our neighbours, however,hav9 
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unirenallj exceeded us in this respect. 
Thus the pound Flemish is less than 
eleven shillings, the French livre is ten 
pence, and the Italian lire is less than 
2Jrf. 

The Chinese still use fine sifver, which 
they actually cut and weigh at every sin- 
gle payment. They are said to have fof- 
incrly possessed silver coin ; but whether 
they were urged to their present prac- 
tice by the uncertain variation in its value 
caused by their rulers, or by the difficul- 
ty of otherwise resisting the aKifices of 
coiners, we know not. k 

The metals used for coinage are, gold, 
silver, and copper. Accoi^ing to the 
exchangeable value of gold, half a grain 
of this metal would purchase as much 
bread as a man coula eat at one meal. 
This small piece of gold, if as thin as pa- 
per, would not measure the tenth part of 
an inch in breadth, and would therefore 
be perfectlyinconvenient for use. It has, 
ih fact, been found that the gold coin of 
the weight of 32 grains (or the quarter 
guinea) was too small to be conveniently 
used. The same observations will apply 
to the smaller subdivisions of the shilling 
of silver ; whence, upon the whole, it ap- 
pears that coins of all the three metais 
are required, to facilitate our commerce 
of buying and selling. 

Gold, silver, and copper, like every 
other product of human industry, depend 
for their value principally on the labour 
employed in producing and bringing 
them to market, and in a considerable 
de^ee on the actual demand. As these 
articles are not employed merely in the 
fabrication of coins, the demand will 
vary in each, according to circumstances, 
which admit of no permanent ratio of ex- 
diange between them. If the state were 
to coin certain pieces of known weight 
and fineness out of each of these metals, 
and determine that a certain number of 
the silver pieces, for example, should in 
all cases be equivalent to one piece of 
the gold, it would naturally follow, siip- 
poang the individual to pay nothing for 
the coinage, that a debt might be dis- 
charged with more facility to the debtor, 
and consequently loss to the creditor, in 
the cheapest of these two mela^s, when- 
ever, by the fluctuation of the •market, 
cither of tlicm should come to represent 
a larger portion of the other tli.in the 
.edict of the govcrnmc nt had determined. 
This consequence of fixing the relative 
value of coins would shew itself in a va- 
riety of ways, which need not be enume- 
rated ; because it is certain tliat the 
acarcr metal would occupv the greater 



part of the circulation, while the cheaper 
pieces would either tie melted down, or 
diminished, if their rated .value were too 
high, and Uiey would be fabricated by 
individuals, if it were too low, in defiance 
of every public regulation which might 
be adopted. If we therefore admit, from 
considerations of this natuie, tliat no go- 
vernment does in reality poaaeas the 
means of fixing a ratio between two aitr- 
cles of commerce, intended to be applied 
as the tickets of transfer, or the medi- 
ums of exchan^, we shall be naturally 
led to the adoption of one of the metals 
only, as the representative sign, while 
the two others are apphed merelr as in- 
struments of accommodation, for the con- 
venient subdivision of value. 

With regard to the question of pre- 
ference in these three metals, experi- 
ence has shewn that society is disposed 
to assume the dearest ; namely, goki 
With the single standard of value the fluc- 
toations of the market price of the metal, 
when compared with commodities^ will 
be nearly imperceptible, because they 
confound themselves with the rise snd 
fall in the prices of all other articles to 
which the standard is thns applied. If a 
cheaper metal were to be adopted by 
the state, and gold were left to circulate 
at election of individuals, the changes of 
price in this metal of high value would 
operate so as to produce an uncertainty 
in the amount of large sums, and greatly 
disturb the general transactions of com- 
merce. Merchants would therefore con- 
sider the gold coin as mere bullion, and 
the community would in a great measure 
be deprived of its use as a coin ; as actu- 
ally is the case in Holland and other 
countries, where alver is the legftl me- 
dium. A more defective scheme was 
proposed in France in a report presented 
by Prieur, from a committee of the 
Council of Five Hundred,^ of which a 
very full abstract is given in the Moni- 
teurs of 6 and 7 Floreal, in Uie'ycar vi. 
Nos. 216, 217. It is, that silver coin 
should be unchangeable in weight and 
denomination of value ; hut that the 
price of gold (also coined) should be 
settled every six months by a declara- 
tion from the national treasury, deduced 
from the medhim price of that metal 
during the preceding half year. It was 
rejected by the Council of Ancients. It 
appears most eligible, that gold, in 
pieces of determinate weight and fine- 
■ ness, should constitute the effective coin 
of the state, or legal tender of payment ; 
that silver and copper should be formed 
into money, for the purpose of repre- 



Digitized by 



Google 



COIN 



senting fractions of the smallest g^ld 
coin ; and that the creditor or seller 
should have the option to refuse all pay- 
ments in tlMse last metaft, of any sum ex- 
ceeding the smallest unity of the gold 
coin. 

By this distribution, though the coins 
of silver and copper would, in strictness, 
be subject to some fluctuations, arising 
from the state of the market with regard 
to those metals, ^et the difference would 
be disregarded in the discharge of ac- ' 
counts, because it would never amount 
to a sum of any importance. The only 
inconyenience which offers itself under 
such an arrangement is, that these sub- 
ordinate coins would also be melted and 
sold when the metal was dear, and they 
would be fabricated, if the metal ever 
happened to be so cheap as to afford an 
adequate motive of profit to the illegal 
coiner, lite state, in its deliberations 
on this subject, might determine that 
the coins of silver and copper should 
pass either for more or for less than the 
medium market price of the metal, or 
for that value precisely. It is evident 
that the first of these dispositions would 
afford Coin, which would continually 
vanish into the melting-pot, and is there- 
fore altogether unadvisable. The me- 
dlum rate of intrinsic value would pro- 
duce a similar effect, whenever the mar- 
ket price was low. Whence it follows, 
that the metal contained in such auxiliary 
money ought to be of less value than the 
gold it represents ; and, to prevent the 
introduction of a similar coinage from 
private manufacturers, it would be neces- 
sary that the difference between the 
value of the metal and that represented 
by the coin should be somewhat less than 
the cost of workmanship. Under these 
circumstances, the public would be sup- 
plied with an useful implement or ticket 
of exchange, which would operate as a 
pledge or value, very nearly to the 
amount of its denomination, and would 
be affoided cheaper from the extensive 
manufactories of government, than it 
could possibly be made by private work- 
men. 

Coin, like every other utensil or tool, 
is subject to wear, and will, in process of 
time, be more or less deprived of its dis- 
tinctive figure, and rendered less valua- 
ble bv tJie loss of weight. When new, 
it is the real pledge of measure it pre- 
tends to be ; out, if it be suffered to cir- 
culate after its weight is considerably 
<liminished, it may become a desirable 
object to the coiner to fabricate new 



pieces apparently in the worn state, or 
otherwise he may exercise his industry 
in 9peedUy reducinsr the new coin to 
that state, for the sauce of the precious 
metal he may thus acquire. 

If, on the contrary, the legislature 
should forbid the currency of pieces 
worn beyond a certain small or moderate 
loss, the consequence will be, that all 
such pieces will return to the mint to 
be coined -, and the charge of coinage 
may become so heavy, as to absorb a con- 
siderable part of the value of the whole 
circulating medium in the course of a 
few years. 

I'o diminish this last inconvenience as 
much as possible, it becomes necessary 
to attend to the nature of the metal^ as 
well as the figure of the piece. Whether 
the Dutch ducat, of fine gold, or the Eng- 
lish ^inea of 22 carats, may, under 
like circumstances, be most disposed to 
lose by wear, has not, we believe, been 
determined ; btR it seems to be g;eneral- 
ly understood, that our standard gold, in 
watch cases and other trinkets, is less 
durable than the coarser and harder gold 
allowed to be wrought in France and 
Geneva. If this be true, it should seem 
that there exists no motive for raising 
the standard of our gold : and perhaps 
the same argument may apply still more 
to our silver ; and the advantage, if an)*, 
in lowering the standard, without di> 
minishingthe intrinsic value, has not yet 
been shewn, with sufficient evidence to 
justify the offence sujpainst established 
use and public prejudice, which such a 
proceedi ng might afford. Admitting the 
observations to be conclusive against al- 
tering the fttandarrl, it would foUow, that 
the Greater durability of coin must be 
sought for in its figure. 

Let us imagine a coin to possess the 
figure of an equilateral triangle ; let it 
be thin, in order that it ma^ present n 
large surface ; let its edges have the fi- 
g^ire of a saw, and its faces that of a Stc 
Under these conditions, we should fabri- 
cate one of the worst or least durable 
coins that could be chosen: for tlie an- 
gled would be easily broken and worn, 
and the edges and faces would mutually 
operate on each other wi{h a degree of 
rapidity, which, it may be concluded, 
woiild very soon take away all the sharp 
prominences, and greatly diminish the 
weight J on the other hand, let us sup- 
pose the least possible surface, and we 
shall obtain the spherical figure. The 
pagoda and fanam of India are the only 
coins, which we recollect, that approach 
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towards this figure. Against this, it ap- 
pears an objection^ that if it be neatiy 
perfect, the impressions descriptive of 
its purity and denomination must be in- 
dented, and will not therefore sufficient- 
ly limit its apparent magnitude; and if 
they be prominent, it wiUno longer be a 
sphere, but a figure presenting sharp 
angular parts, with small bearings, very 
Ki£le to destruction. What then is the 
figure tiiat shall partake so much of the 
plane, as to present surfaces of broad 
contact or bearing, and afford the quan- 
tity of angular prominence ? It is evident- 
ly the cylinder: and this is the figure 
most generally adopted for money. The 
edge of the cylinder affords the smallest 
bearing; it therefore must be very short 
and flat, in order that the weight of the 
piece may be disposed to rest on the base, 
and not the edge. 

If the whole surfiice of a piece of metal 
were covered with figures or impresvons, 
it would iromediatefy be seen whether 
any part had been abraded by accident or 
design. If the impressions were concave, 
they might easily be renewed by the 
punch or the graver ; but if they were 
in relief, it would be almost impossible, 
when once worn or obliterated. Forthis 
reason the preference, in coinage, has 
mostly been given to figures in relief. 

It is, however, a very serious inconve- 
nience, that, when the distinctive marks 
are thus rendered prominent, the face of 
the coin no longer sustains the pressure 
and wear of the piece ; but the marks 
themselves are made to support the whole. 
Thus, in our gold money, particularly of 
the last coinage, the edge is a saw, and 
the numerous minute prominences <JFthe 
face constitute a file ; the operations of 
both which are felt in the rapid destruc- 
tion of the piece. 

To place this in a more striking light, 
it may be observed, that the amount of 
gold coined between the years 1762 and 
1772, both inclusive, was «,157,233/. 15*. 
6c/; and between 1782 and 1792, both 
inclusive, was 19,675,666A 14«. 6d ; and 
between 1773 and 1777, both inclusive, 
was 19,591,833/. U. During the middle 
period, last mentioned, the great coinage 
of gold took place. We are aware that 
other causes may have occasioned a de- 
mand for coin, besides the mere wear of 
the old pieces, and that the increase of 
commerce and manufactures has in fact 
produced such a demand ; but as this 
last event (distinguishable by its gradual 
progress) does not appear, from the mim^ 
hers in the account, to have influenced 



the coinaj^e in any great propottion ; 
we shall disregard it in this present rough 
statement With this liberty, we nuy 
proceed to remark, 1st That as most 
of the old pieces ^Mppeared during the 
middle term of time, uie number of nine- 
teen, or say twenty millions, must nearly 
represent the whole of our gold money. 
3d. That the national loss by wear in the 
first period, when the gold was old and 
smooth, reckoned at one half per cent 
on the sum recoined, was37082L per ann.; 
and in the latter period SMSt per ann. 
And, Sd. That the whole national stock 
of gold cmn, under the regtdatiooa and 
figure of the last period, w^fn oat* it is 
reckoned, eveipr eleven yeirs. This ac 
count of llie coinage is to be found in tiie 
<«Repoit of the Lord's comvuttee of Se- 
crecy,*' printed April 28, 1797. 

Hence we may observe, that aeidier 
kind of mark alone is suited for a coin in- 
tended to possess durability, and at the 
same time to be difficult ei&er to imitate 
or diminish. A combination of both me- 
thods is necessaiy. if a coin be stnick 
with indentations, or parts depressed be- 
neath the common sumee, and in these 
there be prominent objects or designs not 
more elevated than that suifiice, &e ge- 
neral advantage, with regard to wear, 
will approach towards that of the plain 
wahct itself; and the impression wiH 
be at least as difficult to imitate, if not 
more so, than that of a design raised to- 
taUy above the common surface. Few 
coins have been made of this figure. The 
Chinese coin, of mixed copper, eUled the 
cash, is the most remariEable, and per- 
haps the only one of extensive circulation. 
The late copper coinage ofpiecesof one 
and two pennies are of this cind. 

To sum up the foregoing conclusions 
in a few woitls, we may remark, that, 1. 
The state is unable (from the natunl 
impracticability of things) to i^point 
two distinct articles of commerce as the 
circulating mediums of exchange. 3. The 
measure of value, or legal tendeiv ought 
to consist in the metal which bears Uie 
highest price, namely, gold. 3« Coins of 
silver and copper are required for smaller 
fractions than the actual suMiviaions of 
the gold coin, but should .be optiohal in 
the receipt of any larger sums. 4. These 
last mentioned coins ought to represent a 
value in gold equal to their own qoanti^ 
of metal, at the highest (or perhaps roor 
dium) market price, added to the cfaaige 
of fabrication. 5. No sufficiont reason 
hady«t been given to shew that the stand- 
ard of gold coin should be changed, to 
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render it more dtmble. 6. The beat 
figure of coin is » short cylinder, or flat 
round plate. And, 7. The distinctive 
niarks or impressions should be made 



neither altogether hoUow, or alt<»ether 
in relief, but by combination of l^oth 
forms, so as to leave a flat bearing face on 
each side. 



Sir Uaac Nswton's TABLE of the Value of foreign Coins. 



The piastre, or piece of 8 reaus now 10 reaos - - - 

New Seville piece of eight - , - 

Mexico piece of eight 

Piilarpiece of eight 

Peru piece of eight of uncertain allo^ 

Old ecu of Fmnce of 60 sols, Toumois 

New ecu of France 100 sols, 2dwt, v. by law - - - 
Cra8adoofPortugalof400reas,now480reas . - - 
Patacks, orpatagonsof500rea8,now600reas « - - 
Bucaton of Flanders, of 60 sols, or patars - - - - 

Patagon^orcross dollar of 48 paUrs 

Ducaton of Holland of 63 styvets 

Patagon, leg dollar, or riz (foliar of 50 styvers - - - 
The three guilder piece of 60 8t3rvers ------ 

Guilder florin of 20 styvers 

The ten skelfing piece of Zealand of 60 styvers - - 

Lyon dollar of Holland of 42 styvers 

Ducatoon of Cdogn - . - 

Riidollar, or patagon of Cologn 

Rixdolhr, or patagon of Bishop of Liege 

BixdoUarofMentz - - 

Rhdoflar of Frankfort 

Rixdolhr of the Elect. Palatine, befor* 1630 - - - 

Rixdallar of Nuremburg 

RixdoUar of Lunenburg 

Bixdollar of Hanover -'- 

Double gulden of the Elect. Hanover 

Double ffulden, or piece of two-thirds 

Halfgulden, or pi%ce of one-third 

Gulden of ZcH, or piece of 16 gutz grosh - - - - 
Gulden ofHiMesheimof34manengro6h, now 36 - - 

RixdoUar of Madgborgh 

GuUen, or guelder 

Old rixdollar of the Elect Brandenburi^ .... 

Old gulden of24manen, grosh, now 36 

Gulden or piece of two-thirds ..------ 

Ralfgulden, or piece of one-third 

Gulden, of the Elect. Saxony of two-ftirds . . - - 

Old bank dollar of Hambur|^ 

Old rixdollar of Lubec 

The 4 mark piece of Denmark 

The 8 mark piece of Sweden 

The 4 maik piece of Sweden 

The 2 raaik piece of Sweden 

Old dollar of DanUic 

Old rixdollar of Thorn, near Dantzic 

BixdolUra of Sigismund m. and Uladishus IV. kings 7 
ofPoUuid- - .,,.-.- 5 



\w, 1 

li 

1 

Stan, 



Assay. 



V. 1 

li 

2 

6. 4 J 
p. 12 
6.3 
V. 4 
2 
2 
2 
44 
h.3 
p. 13 
12 
61 



6 
10 

8 

7 

6. 17J 

174 

43 

404 

10 

44 

9 
43 
43 
43 
41 

8 

31 



104 
12 

10 



Weight. 



dv. jr. 
17 12 
14 

17 104 
17 9^ 

17 12 

19 144 
11 4 

20 32 

18 1 
20 21 
18 
20 8 

6 184 
20 6 

17 14 
20 8 

18 

17 32 

18 8 
18 8 
18 5 
18 10 
18 11 
18 13 
18 18 

8 10 

4 5 
11 2 
11 22 
18 12 
11 14 
18 13 
13 4 
11 3 

5 13 



11 
18 



18 16 
11 134 
30 
13 12 
6 19 
18 9 
18 84 

18 9 



Value. 



d. 
54. 
43.11 
53.83 
35.87 

54. 

60.39 

34.31 

66.15 
52.91 
65.59 
52.28 
62.46 
2a08 
62.21 
43.07 
65.92 
32^3 
55.48 
55.27 
5453 

5S.S5 
54.65 
55.03 
56.29 
28.14 
14.07 
27.07 
30.21 
54.27 
28.67 
55.17 
30.41 
27.81 
13.09 
28.12 
54.92 
55.54 
32.45 
63.00 
30.92 

54.27 
53.85 

54.04 
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BILYBB. 

RixdoUar of the late Emperor Leopold . - - . 
Kixdollar of the late Emperor Ferdinand III. - - - 
Rixdollarof Ferdinand, Archduke of Austria - • - 

RixdoUar of Bazii 

RixdoUar of Zune 

Old ducat of Venice, stamped « Ducatus Venetus" - 

The half ducat 

The new ducat, stamped 134^ of 6^ 4«. de picoli • - 

The half thereof 

The crusado croisat, or St. Mark, stamped 140, of T livres 

de PicoU 

Thehalf and quarter crusado, in proportion .... 

Another coin of Venice • 

The piece of2juIes - 

Ducat de Banes of Naples of 100 grains 

The half Vlucat 

The tarin, or fifth part of a ducat 

The carlin, or tenth part 

Escude ecu, or crown of Rome, of 10 julios .... 

Te8ton,of3 julios 

Duoat of Florence and Leghorn of 10 julios . . - - 

Julios of Rome 

Piastre ecu, or crown of Ferdinand II. Duke of Tuscany 

Piastre ecu, or crown of Cosmus UI. 

Croisat of Genoa of 7i lires 

Ecu d'argent of 7 lires, 12 sols 

Piastre ecu, or crown of Milan 

Philip of Milan of 7 Urcs 

Livre of Savoy of 20 sols 

The 10 sols piece 

A roupee <^ 

Goud gulden, or florin d'or of 28 sty vers 

Another 

Another 



.Assay. 

lOi 

13 

23i 



6.6 

V. 3 

3 

3 

3 



1 

w. 1 

1 

6.7 



16j 
75 
48 
48 



Weight 

dw. ^. 
18 9 
18 9 
18 5 
18 18j 
18 1 
14 15 

7 7i 
18 2 

9 1 

20 6 

17 10 • 
3 15 

14 Of 
7 0| 
2 19l 

1 9j 
30 141 

5 2li 
20 3' 

2 5 
17 12 
16 18 
24 15 

l?'2l 
20 20 

3 22 
1 23 
7 10 

12 19 

11 

12 



TABIDS OF «OLD COIVS UITWOmiT. 

Old Lewis d'or, the half and quarter in proportion • 
New Lewis d'or, the half and quarter in proportion - 

Old Spanish double doubloon 

New Spanisl^ double pistole, half in proportion - - 
New Seville double pistole, half and quarter in proportion 
The double moeda of Portugal, new coined - - - 
Ditto, as they come to England ........ 

The moeda '-- 

Half moeda 

Hungary ducat 

Ducats of HoUand and of Bishop of Hamburgh - - 
Double ducat of the Duke of Hanover -'..-. 

Ducat of the Duke of Hanover 

Ducats of Brandenburgh, Sweden, and Denmark • 

Ducaf of Poland 

Ducat of Transylvania 

Sequin, Cbequin, or Zeachein, of Venice .... 

Old Italian pistole 

Doublepistole of Pope Urban, 1634 - 

Halfpi8toleofInnoccntn.l685 



Assay. 



v.O Uj 
Oil 
Oi 
0.01 








*.l 

1 
1 
1 
1 
1 
1 
1 



Weight 



jiha.gr. 

4 8 

5 5| 
17 8* 

8 16 
8 16i 

6 22' 
6 21j 



^0 Oi 



11 
17j 



Digitized by 



Google 



COI 



COI 



TABLE OF BOLD COIK8 UHWOBV. 

Double pistole of Placentia 

Double pistole of Genoa, 1621 

Double pistole of Milan - - 

Single pistole of Milan - 

Single pistole of Savoy 

Double ducat of Csstife, Genoa, Portugal, Florence, - 
Hungary, and Venice 

Single duoats of the same places 

Double ducats of several forms in Germany .... 

Single ditto 

Double Ducat of Genoa 

Single ducat of Genoa, Besan^on, and Zurich - - - 

Pistoles of Rome, Milan, Venice, Florence, Savoy, Ge- 
noa, Orange, Trevon, Besancon 

Ducat of BarbAry, with Arabic letters 



Assay, j Weight. I Value. 



ca.gr.i dw. jr. 
' 8 10 
8 16 
8 I3i 
4 6j 
4 8J 



i 



1 2\ 
1 1 
1 1 
1 2 
1 2 

.0 OJ 
2U 



11 
Si 

11 

H 
11 

54 



18 17.7 
9 3.8 



18 
9 



4. 

2. 



18 6.5 
9 3.2 



4 6 16 67 

2 16i I 9 3.5 



COIN, laws relating to. Counterfeiting 
the king's money, or bringing false mo- 
ney into the realm counterfeit to the 
money of England, clipping, washing, 
rounding, fifing, impairing, diminishing, 
falsifying, scaling, lightening, edging, 
colouring, gilding, making, mending, or 
having in one's possession, any pun- 
cheon, counter puncheon, matrix, stamp, 
dye, pattern, mould, edger, or cutting 
engine: all these incur the penalty of 
high treason. And if any person shall 
counterfeit any such kind of gold or sil- 
ver, as are not the proper coin of the 
realm, but current therein by the king's 
consent, he shall be guilty of high trea- 
son. 

If any person shall tender in pay. 
ment any counterfeit coin, he shall, for 
the first offence, be imprisoned six 
months ; for the second offence, two 
yesrt; and for the third offence shall 
t>e guilty of felony without benefit of 
clergy. 

Blanching copper or other base metal, 
or buying or selling the same ; and re- 
ceiving or paying money at a lower rate 
than its denomination doth import ; and 
also the offence of counterfeiting copper 
half-pence and farthings ; incur the pe- 
nalty of felony, but withm clergy. Coun- 
terfeiting coin not the proper coin of 
this realm, not permitted to be current 
therein, is misprision of treason. A per- 
son buying or selling, or having in his 
possession, clippings or filings, shall for- 
feit 500/. and be branded in the cheek 
yrith the letter R. And any person hav- 
ing in his possession a coining-press, or 
<^ne bars or ingots of silver, iti imita- 
tion of Spanish bars or ingots, shall for- 
feit 500/. 

VOL. ni. 



A reward of 40/. is given for convict- 
ing a counterfeiter of the gold or silver 
coin ; and 10/. for a counterfeiter of the 
copper coin. 

COINING, the art of making money, 
which has hitherto been performed by 
the hammer or the mill. The first ope- 
rations are the mixing and melting of 
tlie metal, because there is no species 
of coin of pure gold or silver but re- 
quires a quantity of alloy. See Allot. 
For gold coin the allo^ is a mixture of 
silver and copper, as silver alone would 
make the coin too pale, and the copper 
alone would give it too high a colour. 
The alloy is used for the purpose of ren- 
dering the coins harder, ana less liable 
to wear, or to be diminished by art. 
When the g«ld and silver are completely 
melted and mixed, they are cast into 
long, iat bars, nearly of the thickness of 
the coin to be cast. In coining by the mill, 
which has been the only method in use 
for the last 250 years, the bars are taken 
out of the moulds, and scraped, brushed, 
flattened in a mill, and brought to the 
proper tliickness of the species to be 
coined. The plates, thus reduced as 
nearly as possible to the proper thick- 
ness, are cut into round pieces, called 
blanks, or planchets, 'with an instrument 
fastened to the lower end of an arbor, 
whose upper end is formed into a screw, 
which, being turned by an iron handle, 
turns the arbor, and lets the steel, well 
sharpened in form of a punch-cutter, fall 
on the plates ; and thus a piece is punch- 
ed out. The pieces are now to be 
brought to the standard weight by filing 
or rasping, and what remains of the 
plate between the circles is melted 
again. The pieces are next weighed in 

Hh 
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an accurate balance, and those that prove 
too lif^ht are re-melted ; but those that 
are too heavy are filed to the standard 
wcig^ht. When the blanks are adjusted, 
they are carried to the blanching- house, 
where the blanks are brought to their 
proper colour. They are next milled, 
by means of a machine which consists of 
two plates of steel in form of rulers, on 
which the edging is eng^ved, half on the 
one and half on the other. Being thus 
edged, the impression is f^ven them by 
the mill, which is so contrived, that the 
metal receives at once an impression on 
each side, and becomes money as soon 
as it has been examined and weighed. 
The process for coining medals is nearly 
the same with that of money : there is, 
however, this difference, that money, 
from the smallness of the relievo, re- 
ceives its impression at once, whereas 
medals reauire several strokes. The 
figures of the coining-mill have been so 
irequcntly ^iven, that it seemed to us 
needless to msert them here, especially 
as a new method of coining has been in- 
troduced by Messrs. Bolton and Watt, 
which is shortly to he the 6nly mode used 
in this country. For this purpose build- 
ings are erecting on Tower-Hill. This 
machinery, invented by these able me- 
chanicians, ha? been long used in the 
manufacture of copper money ; it works 
the screw-presses for cutting out the 
circular pieces of copper, and coins 
both the edges and faces of the money 
at the same time, with such superior ex- 
cellence and cheapness of worxmanship 
as will prevent clandestine imitation. 
Bv this machinery, four boys are capable 
of striking 30,000 pieces of money in an 
boiu-; and the machine acts at the 
same time as a register, and keeps an un- 
erring account of the number of pieces 
struck. 

Conmc, in the tin-works, is the 
weighing and stamping the blocks of 
tin with a lion rampant, performed by 
the king's officer; the duty for every 
hundredweight being four shillings. 

COIX, in botany, a genus of the Mo- 
ooecia Triandria class and order. Na- 
tural order of grasses. Essential charac- 
ter : males in remote spikes ; calyx glume 
two-flowered, awnless ; corolla glume 
awnless; female, calyx glume two-flow- 
ered ; corolla {flume awnless; style two- 
parted ; seeds covered by the calyx ossi- 
fied. There are three species. , 

COKE, a preparation ' of fossil coal, 
whereby it is deprived of the naphtlia. 



bitumen, or aspbaltum, it nuy contain, so 
that, when applied to certain purposes, 
it may not communicate a bad flavour or 
bad qualities* Coke is made in veiy 
large ovens, principally from the refute 
or brush-coal, witti which some pits 
abound ; the coal in them bein^r extreme- 
ly brittle, and rarely coming away in 
kl|ge pieces. The ovens have vents and 
mouths that are occasionally stopped, ia 
part, for the purpose of regulating the 
beat, which in no case shouM be such 
as to consume, but merely to char. The 
ovens being closed at a proper time, 
the fire is gradually extinguished, and 
the coke is compacted into large masses, 
requiring to be broken before they csn 
be taken out. In this state it will bum 
with a clear and steady heat, free from 
fumes, and consequently without occa- 
sioning malt (which is usually dried uith 
coke, where coal pits are at hand) to 
partake of a bituminous or smoky flavour. 
Good coke should be light, rather little, 
and more close than celmlar; that which 
is of a deep ash colour is in general pre- 
ferable : when black, or at i3l glossy, it 
is a certain sign of the want of due pre- 
paration : it ought to be equally coar- 
red, and in large lumps, from the size of 
a quartern lou to a bushel : the small 
refuse is not profitable, and often u too 
much burnt. 

COLCHICUM,^ in botany, meathw waf- 
fron, a ^nus of the Hexandria Trigynia 
class and order. Natural order of Spatba- 
ceae. Junci, Jussieu. Essential dianc- 
ter : spathe ; corolla six-parted, with a 
rooted tube; capsule three, connected, 
inflated. There are three species. One 
of them, viz. C. autumnale, has been sup- 
posed by Mr. Want to be the base of the 
Eau metUcinah d'Hussor. 

COLD. When we leave a room at 
the temperature of 60^, and go into the 
air in a frosty day at the temperature of 
30®, we say it is cold ; or when the hand 
is held in water at the temperature of 
100® for a few minutes, and then sudden- 
ly plunged into water at the tenapera- 
ture of 40®, the latter is said to be cold. 
This, however, is merely an expression 
of the sensation/ excited in the body, 
which depends solely on the abstraction 
of its heat. This may be proved by the 
following experiment. If three quanti- 
ties of water are taken, the first at the 
temperature of 30®, the second at the 
temperature of 50®, and the third at the 
temperature of 98®. Immerse the right 
hana into the water at tJie temperature of 
98®, and the left into the water at the 
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temperature of 30^. Let them both re- 
main for a minute, and then suddenly 
plunge both hands into the water at the 
mtermediate temperature of 50°, to the 
ri?ht liand it will feel cold, and to the 
left warm ; thus different sensations are 
produced by the same body at the same 
time, and at the same temperature. But 
this depends entirely on the previous 
state of the hands, and on the absorption 
or Abstraction of the caloric. The right, 
which was placed in the Wkter at the 
temperature of 98^, absorbed caloric, be- 
cause the temperature of the water is 
above that of the body. I'his excites 
the sensation of heat: but when the 
same hand is placed in the water at the 
temperature of 50°, it is deprived of ca- 
loric, because the surrounding medium is 
far below its temperature, and thus the 
flcn&ationof coldis produced. But from 
the left, placed in the water at 30°, ca- 
loric is abstracted, which gives the sen- 
sation of cold, and the same hand placed 
in the water at 58°, receives calonc, and 
this entering the body, excites the sensa- 
tion of heat Thus the term cold is ex- 
preamve of the relative temperature of 
two bodies. There have, however, been 
persons who would account for the phe- 
nomena of cold by the existence of 
frigoriiic particles, supposed to be float- 
ing in the ur, and by mixin^^ with liquid 
bodies convert them to sohds, and there 
are facts which teem to support this doc- 
trine. 

Nothing appears at first sight more di- 
rectly contraaictory tothe common opi- 
nion of cold being only relative, and only 
I negative term implying the abstract- 
tion of heat, than the facts which shew 
the apparent radiation, absorption, and 
reflexion of cokl ; the evidence of which 
stands on the same ground as the corres- 
pondiiw motions of heat, namely, on the 
rise or fall of the thermometer. If the 
rise of the liquor on the scale of a ther- 
mometer, whose bulb is placed in (he 
focus of a mirror, be considered as a 
proof of the propulsion of certain calorific 
nysttom a distant heated surface, and 
their subsequent reflexion according to 
the laws of catoptrics, the sinking of the 
nme thermometer liquor under similar 
circumstances of position, when the sur- 
isce, which before was sensibly hotter 
than the atmosphere, is now sensibly 
colder, would seem, from a parity of rea- 
soning, to indicate the propulsion and re- 
flexion of frigorific rays. Nor can we 
consider this question as at all determin- 
ed, though an ingenious hypothesis has 



been advanced by M. Prevost, which 
goes a considerable way to reconcile the 
apparent contradiction of the doctrine of 
the unity of heat and cold. 

It is singular, that the reflection of cold 
should have been accidentally discover- 
ed, and decidedly announced about the 
year 1667, by the members of the Flo- 
rentine Academy del Cimento, without 
any further prosecution of so curious a 
fact. Tlip experiment is the following: 
a mass of ice of about SOOlh. was set some 
distance before a concave glass mirror, 
and the bulb of a spirit thermometer put 
in the focus, to try whether cold would 
be reflected. Immediately the spirit of 
the thermometer began to sink, and fell 
several degrees. To prove that this was 
not merely owing to tlie contiguity of the 
ice, the surface of the mirror was cover- 
ed with a cloth, to prevent the reflexion, 
and the thermometer again rose. No 
further inference is drawn from this ex- 
periment, and the author of it seemed 
even to doubt of the reality of the re- 
flexion, and to be disposed to impute it 
to some other unknown cause. This ex- 
periment was repeated in a much more 
accurate way by M. Pictet. The appara- 
tus which he used was the same as that 
before described, as employed for the 
reflection of heat ; that is, two tin mir- 
rors placed directly opposite each other 
at some distance, in the focus of one of 
which was placed the bulb of a very sen- 
sible thermometer, and in the other, the 
vessel intended to produce the heat or 
cold. In this instance, this latter was a 
mattrass full of snow : the mirrors were 
separated to tlie distance of 10^ feet. 
At the instant the mattrass was placed in 
one focus, the thermometer in the oppo- 
rite focus began to sink, and descended 
several degrees. When stationary, ni- 
trous acid was poured on the snow, 
which produced a cold of much greater 
intensity, and the thermometer in conse- 
quence immediately descended several 
degrees lower. When taken out of the 
focus, it again rose to the common tem- 
perature. 

Mr. Leslie also found, not only the 
same effect in this experiment, but that 
the action of a cold radiatine surface upon 
the tin reflector produced exactly the 
same proportional effect upon the differ- 
ential thermometer as the hot radiating 
surface, only in the opposite direction S 
the scale. I'he differential thermome- 
ter, which is always at zero when both 
bulbs are equally heated, is beatifullv 
calculated to shew this striking expert- 
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ment llius, if the difTcrence of tempe- 
nture, between the heat-radiating sub- 
•tanee and the atmosphere be 60 de- 
grees, and if this raises the thermometer 
45 (lerrees, the same difference between 
the cold radiating substance and the atmo- 
sphere will sinl^the thermometer 45 de. 
grees, and so in proportion ; so that a 
cold of 16 degrees will sink the ther- 
mometer 12 degrees ; for 60 : 45 : : 16 : 
12. 

Great degfrees of cold are produced 
by mixing together those substances 
which dissolve rapidly. The reason of 
this will appear, by recollecting what has 
been said of the absorption of caloric, 
when a solid body is converted into a 
fluid. Mixtures to produce artificial cold 
are generally made of the neutral salts 
dissolved in water ; of diluted acids and 
some of the neutral salts ; and of snow or 
pounded ice with some of these salts. 
A great number of experiments 'were 
made upon this subject by Mr. Walker; 
also by Professor Lowitz, of Peters - 
burgh ; by Fourcroy and Vauquelin ; and 
hy Ouyton. The following table exhi- 
bits the results of some of these experi- 
ments. 

Table of freezing mixtures. 



Mixturet, 



Tliemunu* iitih§* 



Paiti. 



>-from 50** to 10^ 



yfrom 50^ to 3®. 



1. Muriate of am- 

monia .... 5 

Nitre 5 

Water .... 16^ 

2. Muriate of am- 

monia ... 5 

Nitre 5 

Sulphate of soda 8 
Water .... 16^ 

3. Sulphate of soda sS 
Diluted sulphu- Cfrom 50*to 0^. 

ric acid ... 43 

4. Snow 1^ 

Common salt 1 Cfrom 52^ to 0^ 

5. Snow or pound- j 



6. Potash 4 



from32<>ta-51<». 



|?from320to— 50«. 



Snow 3j 

7. Muriate of lime 3 ] 
Snow 25 

^•?no'w*! ^^""*?^from-48-to-r3-. 
ia Diluted sulphtt- 9 

ric acid. . . 10*Cfrom— 68<*to— 91<>. 
Snow 83 



When any of these substances are to 
be employed as freezing mixtures, the 
salts should be used fresh crystalized, 
and reduced to fine powder ; and it will 
perhaps be found most convenient to ob- 
serve the proportions which are set dowu 
in the table. Suppose it is wanted to 
produce a deg^e of artificial cold equal 
to — 50°, which is the temperature pro- 
duced from 32° by the seventh freezing 
mixture. The substances emploved, 
namely the muriate of lime and the 
snow, must be previously cooled down 
to the temperature of 32°, or any de- 
gree below it. This may be done by 
placiog them separately in the thiid 
freezing mixture, the sulphate of soda 
and diluted sulphuric acid, which re- 
duces the temperature from 50** to Sif; 
or in the fourth fi«exing mixture of 
snow and common salt, which reduces 
the temperature from 32* to 0<>. The 
materials, thus cooled down, are then to 
be mixed together as quickly as possi- 
ble, when, if the experiment succeed, 
the temperature will fall from 32° to — 
50°, as in the seventh freezing mixture. 
The vessels which are employed for 
these processes should be very thin, 
and made of the best conductors of 
heat. Vessels of tin plate answer the 
purpose, and when acids are to be used 
they may be lined with wax, which 
will secure them sufficiently against 
their action. They should be m no 
larger dimensions than just to contain 
the materials. 

COLDENIA, in boUny, so called in 
honour of C. Colden, a curious botanist 
of North America; a genus of the Te- 
trandri a Tetragynia class and order. Na- 
tural order; Asperifoliae. Borraginez, 
Jussieu. Essential character : calyx four- 
leaved; corolla funnel formed; styles 
four; seeds two, two-celled. There is 
but a single species, viz. C. procumbens, 
aa annual plant, whose branches trul on 
the ground; they extend nearly a foot 
from the root, and divide into msny 
smaller branches. It is a native of the 
East Indies, but has been cultivated here 
for half a century. 

COLEOPTERA, in natural history, an 
order of insects, which inculdea all those 
whose wings are giurded by a pttr of 
strong, homy, exterior cases or cover- 
ings, under which the wings are folded 
up when at rest. In common language 
these insects are called beetles, though, 
in reality that term is now restricted to 
the Scarabaeus genus. Hie wing-sheaths, 
or homy coverings, are sometimes called 
coleoptera, but more generally elytra. 
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Tbia 18 a Tcry extensire order, divided 
into four classes. 

A. antennae clavate, thicker towards 
the tip : in this class there are three sub. 
diriaions; viz. 

a. Club lamellate ; three genera. 
Lucanus Scarabxus Synodendron. 
6. Club perfoliate ; seven g^enera. 
Byrrhas Dertnestes Hydrophilus 
Melyris Silpha Tetratoma 

Tritoma. 

c. Club solid or inflated ; seven g'enera. 
Anthrenus Bostrichus Coccinella 
Curcolio Hister ' Nitidala 
Pausus 

B. antennz moniliform ; of which there 
are twelve genera; vix. 

Attelabus Brentus Casslda 

Chrysomela Erodius Horia 

Meloe MordelU Opatrum 

Staphylinus Tenebrio Zygia. 

C. antennx filiform ; of these there are 
nineteen genera. 



Alumus 


Apalus 


Bruchus 


Buprestis 


Colopus 


Cantharus 


Carabus 


Cryptocephalus 


Cucujus 


Elater 


Gvrinus 


Hispa 


Lampyris 


Lytta 


Manticora 


Necydalufl 
»»»• 


1 Notoxus 


Pimelja 



D. antennae setaceous ; of which there 
are eight genera. 

Cerambyx Cucindela Dytiscus 
Forficula Lcptura Rhinomacer 
Serropalpus Zonitis 

COLE-SEED. 6ce Brassica. 

COLE- WORT, in gardening, a species 
of brassica. See Brassica. 

COLIC, in medicine, a severe pain in 
the lower venter, so called, because the 
disorder was formerly supposed to be 
seated in the colon. 

COLISEUM, or Cokisjbvm, in ancient 
architecture, an oval amphitheatre at 
Rome, built by Vespasian, wherein were 
statues set up, representing all the pro- 
vinces of the empire: in the middle of 
which stood that of Rome, holding a gold- 
en apple in her hand. 

COLIUS, the cely, in natural history, a 
genus of birds of the order Passeres. 
Generic character: bill convex above, 
straight under, short and thick ; the up- 
per mandible curved downwards; nos- 



trils small, placed at the base, and nearly 
hidden by the feathers ; tongue jagged at 
the tip ; tail long and wedged ; toes di- 
vided throughout. There arc four spe- 
cies, three of which are found in Africa, 
and the fourth in the Philippine islands. 
But little is known of their manners and 
habits. 

COLLAR, in Roman antiquity, a sort 
of chain put generally round the neck of 
slaves that had ran away, after they were 
taken, with an inscription round it, inti- 
mating their being deserters, and requir- 
ing their being restored to their proper 
owners, &c. 

Collar, in a more modem sense, an 
ornament consisting of a chain of gold, 
enamelled, frequently set with cyphers 
or other devices, with the badge of the 
order hanging at the bottom, wore by the 
knights of several militaiy orders over 
their shoulders, on the mantle, and its 
figure drawn round their armories. 

Thus, the collar of the order of the 
garter, consists of S S, with roses 
enamelled red, with a garter enamelled 
blue, and the George at the bottom. 

COLLATERAL, in genealogy, those 
relations which proceed from the same 
stock, but not in the same line of as. 
cendants or descendants, but being, ai 
it were, aside of each other. Thu£ 
uncles, aunts, nephews, nieces, and cou- 
sins, are collaterals, or in the same colla- 
teral line : those in a higher degree, and 
nearer the common root, represent a 
kind of paternity, with regard to those 
more remote. 

CoLLATKRAL, in s legal sense, is taken 
for any fhing that hangeth by the side of 
another, whereto it relates; as a collate- 
ral assurance is that instrument which is 
made over and above the deed itself, for 
the performance of covenants between 
man and man ; thus called, as being exter- 
na), and without the nature and essence 
of the covenant. 

COLLATION, in the common law, the 
giving or bestowing of a benefice on a 
clergyman by a bishop, who has it in his 
own gift or patronage. This differs 
from presentation, in that the latter is 
properly the act of a patron, offering the 
clerk to the bishop, to be instituted into 
a benefice, whereas the former is the act 
of the bishop himself. The collator can 
never confer a benefice on himself. An- 
ciently, the right of presentation to all 
churches was in the bishop ; and now, if 
the patron neelects to present to the 
church, his ri^t returns to the bishop 
by collation. If the bishop neglects to 
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ezerette his rieht of eoHation in mx 
months, the arcnbishop may confer. If 
he negle€ts it for other six months, it falls 
to the crown. 
* COLLECTOR, in electricity, is a small 
appendage to the prime conductor of the 
electrical machine, generally consisting 
of pointed wires, affixed to that end of 
the prime conductor which stands con- 
tiguous to the glass globe, or cylinder, 
or other electric of the machine. Its 
office is to receive the electricity, whe- 
ther positit'c or negative, from the ex- 
cited electric, much more readily than 
the blunt end of the prime conductor 
would be able to receive it without that 
appendage. 

COLLEGE, a particular corporation, 
company, or society of men, having cer- 
tain privileges founded by the King's li- 
ocnce. 

Colleges in the universities are general- 
ly lay corporations, although the members 
of the college may be all ecclesiastical. 
And in the government thereof, the 
King's courts cannot interfere, where a 
visitor is specially appointed. 

The two Universities, in exclusion of 
the King's courts, enjoy the sole juris- 
diction over all civil actions and suits, ex- 
cept where the ri^ht of freehold is con- 
cerned; and also m criminal offences or 
misdemeanoom under the degree of trea- 
son, felony, or maim. Their proceedings 
are in a summary wav, according to the 
practice of the civil law. But they have 
no jurisdiction, unless the plaintiff or de- 
fendant be a scholar or servant of the 
university, and resident in it at the time. 
An appeal lies from the Chancellor's 
court to the congregation, thence to the 
convocation, from thence to the dele- 
gates. 

CoLLxox of CvvUiana^ commonly called 
Doctor's Commons, founded by Dr. Har- 
vey, Dean of the Arches, for the profes- 
sors of the civil law residing in the city 
of London. The judges of the arches, 
admiralty, and prerogative court, with 
several other eminent civilians, common- 
W reside here. To this college belong 
thirty-four proctors, who make them- 
selves parties for their clients, manage 
their causes, give licenses for marriages, 
kc. In the common Hall of Doctor's Com- 
mons are held several courts, under the 
jurisdiction of the civil law, particularly 
the High Court of Admiralty, the'Court 
of Delegates, the Arches Court of Canter- 
bury, and the Prerogative Court of 
Canterbury, whose terms for sitting are 
much like those at Westminster, every 
one of them holding several court days. 



most of them fix^ and known by pre. 
ceding holy days, and the rest appointed 
at the judge's pleasure. 

CoLLBOK of Phyndaru, a corporation 
of physicians in London, whose number, 
by charter, is not to exceed eighty. The 
chief of them are called fellows, and the 
next candidates, who fill up' the places of 
feUows as they become vacant by death, 
or otherwise. Next to these are the 
honoraiy fellows, and lastly the licenti- 
ates, that is; such as being found capable 
upon examination, are allowed to practise 
pliysic. 

This college has several great privileges 
granted by charter and acts of parliament 
No man can practse physic in or within 
seven miles of London, without license of 
the College, under the penalty of 5/. Also» 
persons practising physic in other parts of 
England are to have letters testimonial 
from the president and three elects, unless 
they be graduate physicians of Oxford or 
CanA)ridge. Every memburof the College 
is authorized to practise surgery in Lon- 
don, or elsewhere : and that they may be 
able at all times to attend their patients* 
they are freed from all parish offices. 

The College is governed by a president, 
four cetisors, and twelve electors. The 
censors have, by charter, power to sur- 
vey, govern, and arrest all physicians, or 
others, practising physic in or within se- 
ven miles of London ; to fine, amerce, and 
imprison them at discretion; to search 
apothecaries' shops, kc. in and about 
London; to see if their drugs, &.c be 
wholesome, and the composition accord- 
ing to the form prescribed by the College 
in their dispensaries; and to burn, or 
otherwise destroy, those that are defec- 
tive or decayed, and not fit for use. They 
are judges of record, and not liable to 
action for what they do in their practice 
but by judicial powers ; sqbject neverthe- 
less to appeal to the College of Physicians. 
By law, if any person, not expressly allow- 
ed to practise, take upon him the cure i^ 
any disease, and the patient die under his 
hand, it is deemed felony in the prac- 
tiser. 

CoLLXoB Moifal of Phyndantt >« also * 
corporation of physicians in E^nbuigb, 
erected by KingCbarlesII. grantiDg them,, 
by patent under the great seal, an ample 
jurisdiction within this city and liberties, 
commanding the courts of iustice to ssaist 
them in the execution of their orden. 
These have the sole facultv of professing 
physic here, and hold conferences ooce a 
month for the improvement of medicine. 
This College consists of a president, two 
censors, a secretary, and the oidinaiy so- 
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ciety of fellows, who, upon St. Andrew's 
day, if itfiills on a Thursday, if not, on the 
first Thursday after, elect seven counsel- 
lors, who chuse the president and the 
other officers for the ensuing^ year. By 
their charter, the president and censors 
have power to convene before fhem all 
persons that presume to practise physic 
within the city of Edinburgh, or the liber*' 
ties thereof, without the license of the Col- 
lege; and to fine them in five pounds 
sterling. They are also impowered to vi- 
sit apothecaries* shops, and examine 
apothecaries themselves; with several 
other rights and privileges. 

Couxas Sion, or the College of the 
London clergy, was formerly a religious 
bouse, next to a spittal, or hospital, and 
now it is a composition of both, viz. a col- 
lege for the clergy of London, who were 
incorporated in 1631, at the request of Dr. 
"White, under the name of the president 
and feUows of Sion College ; and an hospi- 
tal for ten poor men, the first within the 
Urates of the house, and the latter without. 
This CoUeee consists of a president, two 
deans, and four assistants, who are annu- 
ally chosen from among the rectors and 
▼icars in London, subject to the visitation 
of the bishop. They have one of the 
finest libraries in England, built sjkI stock- 
ed by Mr. Simpson, chiefly for the clergy 
of the city, without excluding other stu- 
dents on certun terms ; they have also a 
hall with chambers fbr the students, gener- 
ally filled with the ministers of the neigh- 
bouring parishes. 

CoLi.xaB, Crresham; or CoLLxes of 
phUMophy^ a College founded by Sir Tho- 
mas Gresham, who built the Royal Ex- 
change, a moiety of the revenue whereof 
he gave in trust to the Mayor and Com- 
monalty of London, and tiieir sucessors 
for ever, and the other moiety to the Com- 
pany of Mercers ; the first, to find four 
able persons to read in the College, divini- 
ty, astronomy, music, and geometry f and 
the la9t, three or more able men to read 
ibetoric civil law, and physic ; a lecture 
upon each subject is to be read in term- 
time, every day, except Sundays, in Latin, 
in the forenoon, and the same in English 
in the afternoon : only the music lecture 
is to be read alone in English. 

CoiixoB of Heralds, or Collkgx of 
Jirmo, commonly called the Heralds Of. 
fice, a corporation founded by charter of 
King Richard III. who granted them se. 
vera! privileges, as, to be free from subsi. 
dies, tolls, offices, &c. They had a second 
charter from £ng Edward VI.; and a 
honse built near Doctors* Commons bv 
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the Earl of Derby, in the reign of King^ 
Henry VII. was given them by the Duke 
of Norfolk, in the reign of Queen Mary, 
which house is now rebuilt. This College 
is subordinate to the Earl Marshal of Eng- 
land. They are assistants to him in his 
court of chivalry, usually held in the com- 
mon hall of the College, where they sit in 
their rich coats of his Majesty's arms. 

CoiiEBKof Ueraldo, in Scotland The 
principal person in the Scottish Court of 
Honour, is Lyon King at Arms, who has 
six heralds and six pursuivants, and a 
great number of messengers at arms un- 
der him, who, together, make up the 
College of Heralds. The Lyon is oblig. 
ed to hold two peremptory courts in the 
year, at Edinburgh, on the 6th of May i 
and the 6lh of November, and to call i 
officers of arms and their cautioners be- ' 
fore him upon complaints ; and, if found 
culpable upon trial, to deprive and fine 
them and their cautioners. Lyon and 
his brethren, the heralds, have power to 
visit the arms of noblemen and gentle- 
men, und to distinguish them with dif- 
ferences, to re^ster them in their books, 
as also to inhibit such to bear arms, as by 
tlie law of arms ought not to bear them, 
under the pain of escheating to the King* 
the thing whereon the arms are found, 
and of a hundred marks Scots to Lyoi 
and his brethren ; or of imprisonm'en' 
during Lyon's pleasure. The College 4 
Heralds are the judges of the malvers^ 
tion of messengers, whose business is t^ 
execute summonses and letters of di)- 
geiice for civil debt, real or personal. 

CoLLKsB ofCardinah, sometimes caji^ 
ed the Sacred College, a body composed 
of the three orders of Cardinals. 

COLLETIA, in botany, a genus of tl* 
Pentandria Monogynia class and order. 
Corolla campanulat^, furnished with fiy: 
scale-like folds ; calyx none ; fruit threk 
grained. One species, found in the Br$. 
zils. 

COLLIERS, vessels employed to car^ 
coals from one port to another, principif. 
ly from the northern parts of England lt> 
the capital, and more southern parts, aiil 
foreign markets. Their trade is known 
to be an excellent nursery for seamen. 

COLLINSONU, in botany, a genus tf 
the Diandria Monogynia class and order. 
Leaves ovate, glabrous ; stem ghbroui. 
Two species, found in North America. 

COLLYRIUM, in pharmacy, atopicil 
remedy for disorders of the eyes. 

COLOGNE ear/A, a substance used ia 
painting, much approaching to amber ia 
its structure, and of a deep brown. It has 
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Cetmlly been esteemed a genuine earth, 
has been discovered to contain a 
great deal of vegetable matter, and, in- 
deed, is a very singular substance. It is 
dug in Germany and France : the quan- 
tities consumed in painting in London are 
brought from Cologne, where it is found 
very plentifully ; but our own kingdmn 
is not without it, it being found near 
Birmingham, and on the Mendip-hill, in 
Somersetshire; but what has been yet 
found there is not so pure or fine as that 
imported from Cologne. 

COLON, the second of the three large 
intestines, called intestina crassa. See 

AXTATOXT. 

CojLoir, in grammar, a point or charac- 
ter marked thus (:), shewmg the preced- 
ing sentence to be perfect or entire; . 
only that some remark, farther illustra- 
tion, or other matter connected there- 
with, is subjoined. See Poihtiko, Pbaiod, 
Comma, &c. 

COLONEL, in military matters, the 
commander in chiefof a regiment, whe- 
ther horse, foot, or dragoons. 

CoLoiraL, HeutewuUy the second officer 
in a regiment, who is at the head of the 
captains, and commands in the absence 
of the colonel. 

COLONNADE, a range of insulated 
:o1umns. See Abchitecturb. 

COLONY. A colony is a settlement 
f>rmed by the inhabitants of any nation, 
ii some part of the world unoccupied 
ly any olher civilized nation. The mo- 
tves for forming them have been vari- 
ois. 

Tn colonies there is generally abund- 
mce of good land ; hence the necessaries 
<f life are usually to be had in plenty, 
ly any one who will take the trouble ne- 
cessary to produce iliem ; and, conse- 
cuently, population usually has a ten- 
dency to increase with great rapidity. 
11ie inhabitants of some parts of tlie 
Tnited States are said to have doubled 
ii fifteen years, at the time those coun- 
tiies were colonies of Great Britain. 

The policy of the mother countries 
vith regard to colonies has usually been 
iitendcd to make the colonists buy the 
gpodsofthe mother country as dear as 
possible, and sell their own productions 
a9 cheaply as possible. Hence the trade 
<f colonies usually has been confined, 
by strict commercial laws, wholly to ti\e 
nother country. 

The consequence of these regulations 
las probably been^ that in the colonial 
trade the merchants and manufacturers 
have sold their goods dearer, and bought 



colonial produce cheaper, than they other- 
wise might have done, though even Ais 
may be doubted ; but roost certainly the 
inhabitants of the colony have bought 
dearer* and sold cheaper, than they other- 
wise would. The prosperity of the colo- 
ny therefore has been impeded; their 
progress towards opulence has been less 
rapid than it would nave been under other 
circumstances; and the mother country 
has always bad a poorer and smaller mar- 
ket for her commodities than she other- 
wise would have had. The profits per 
cent, have been perhaps gneater, but 
the whole amount of pnnit derived from 
the colony trade has most certainly been 
less. 

COLORIFIC eartht^ in mineralogy, a 
class or tribe of earths, in the amnc^ment 
ofKirwan, described bv him as strongly 
staining the fingers. Of these he enume- 
rates four families, tvs.red, yellow, black, 
and green ; the red is the reddle, of dark 
cochineal red colour, or intermediate be- 
twoen brick and blood red,baving neither 
lustre nor transparency ; iiiicture, earthy, 
sometimes oonchoidal ; fragments, 1 ; hard- 
ness, 4 ; sp. gr.' inconsiderable ; adhering 
pretty strongly to the tongue ; feefing 
rough ; ^assuming a polish m»n the nail ; 
stronrlv staining the fingers ; falling imme- 
diate^ mto powder in water, and not be- 
coming ductile ; not efTervetcing, nor easi- 
ly dissolving in acids. When heated to 
redness, crackling and growing black; at 
150° the specimen n^lted intoadark gree- 
nish yellow frothy enamel. It diflTers from 
red ochres only by 'containing more argil. 
The red colour proceeds from oxygena. 
tion, and the absence of acid. The more 
air of water is expelled by heat, the brown- 
er it grows. Tlie yellow is of an ochre 
vellow colour; as to lustre, externally 
It often has some gloss, but internally 
none ; it is not transparent ; fracture 
earthy, of^en inclining to the conchoidal ; 
no specific gravity ; fragments, inconsi- 
derable ; adheres strongly to the tongue; 
feels smooth, or somewhat greasy ; takes 
a high polish from the nail ; strongly stains 
the fingers ; in water it immediate'ly falb 
to pieces with some lussin^;': and after- 
wards to powder, without diffusing itself 
through it : does not effer\'esce with acids, 
nor is easily soluble in them ; heated to 
redness it crackles, hardens, and acquires 
a red colour, and gives a reddish streak. 
At 156®, Mr. Kirvi-an melted a specimen 
into a liver-brown porous porcelain mass 
This yellow earth differs from ochres on- 
ly in containing a greater proportion of 
argil ; the yellow colour proceeds from 
the calx of iron, highly oxygenated, and 
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probablj containing both water and acid. 
Those earths which contain a large pro- 

1)ortion of iron have rather An orange co- 
our. According to the analysis of M. 
Sage of Paris, who has the merit of pre- 
serving to his- countrymen the immense 
gains acquired by the Dutch from con- 
verting this yelloii earth into what is there 
called *< English red," it contains 50 per 
cent, argil, 40 oxide of iron, 10 of water, 
acidulated by sulphuric acid. The 3d fami- 
ly, or black; bkck chalk is of a greyish 
black colour; fracture imperfectly curved 
slaty : fragments partly flat, partly long 
splintery ; adheres slightly to the tongue, 
feels smooth, assumes a polish from a 
knife ; gives a black streak, and marks 
black : in water does not readily moulder, 
but if taken out cracks in a short time ; 
does not efl^erveace with acids, nor easily 
dissolve in them ; heated to redness, it 
crackles and becomes reddish grev, and 
contains somewhat vitriolic . The 4t}i fami- 
lyi green earth. Is of a ^eyish g^reen co- 
lour ; found generally m lumps in the ca- 
vities of other stones, or externally invest- 
ing them: fracture, earthy, sometimes 
uneven,8ometimes verging to the conchoi- 
dal ; sp. gr. 2.637, sometimes feels smooth, 
does not assume a polish from the knife, 
nor adhere to U^e tongue, nor stain the 
fingers, nor mark while dry, and when wet 
but ligfaily in water, it often crumbles 
after standing about half an hour ; does 
not effervesce with acids, nor is easily 
soluble in them^ heated to redne.ss, it 
crackles and becomes of a dark reddish 
cream colour; aXl47°,a. specimen was 
melted into a black compact glass, re- 
sembling that of basalt ; which shews it 
to consist of Bilex. argil, iron, not much 
oxygenated, and oxyde of nickel, from 
which the green colour is derived, be- 
sides water. 

C0L0SSU8, a statue of enormous or 
gigantic size. The most eminent of this 
kind was the .colossus of Rhodes, one of 
the wonders of the world, a brazen statue 
of Apollo, 80 high, that ships passed with 
fall sails betwixt its legs. It was the work- 
manship of Chares, adiscipleof Lysippus, 
who spent twelve years in making it : it 
was at length overthrown by an earth- 
(juake, B. C. 224. after having stood about 
sixty-nx years. Its height was a hundred 
and five feet : there were few people who 
could encompass its thumb, which is said 
to have been a fathom in circumference, 
and its tingers were larger than most sta- 
tues. It was hollow, and in its cavities 
were large stones employed by the artifi- 
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cer to counterbalance its weight, and ren- 
der it steadi^ on its pedestal. 

On occasion of the damage which the 
city of Rhodes sustained by the above- 
mentioned earthquake, the inhabitants 
sent ambassadors to all the princes and 
states of Greek ori^n, in order to solicit 
assistance for repairing it ; and they ob- 
tained large sums, particularly from the 
kings of E.s^pt, Macedon, Syria, Pontus, 
and Bythinia, which amounted to a sum 
five times exceeding the damages which 
they had suffered. But instead of setting 
up the Colossus again, for which purpose 
the greatest part of it was given, they 
pretended that the oracle of Delphos 
bad forbidden it, and converted the mo- 
ney to other uses. Accordingly the Co- 
lossus lay neglected on the ground for 
the space of 894 years, at the expiration 
of which period, or about the year of 
our Lord 653, or 672, Moawyas, the 6th 
caliph or emperor of the Saracens, made 
himself master of Rhodes, and afterwards 
sold their statue, reduced to f|-agpnents, 
to a Jewish merchant, who loaded 900 
camels with the metal, so that, allowing 
800 pounds weight for each load, the 
brass of the Colossus, after the diminution 
which it had sustained by rust, and pro- 
bably by theft, amounted to 720 thousand 
pounds weight. The basis that support- 
ed it was of a triangular flgure : its ex- 
tremities were sustained by sixty pillars 
of marble. There was a winding stair- 
case to go up to the top of it ; from 
whence one might discover Syria, and 
the ships that went to Egypt, in a great 
looking-glass, that was bung about the 
neck of the statue. This enormous sta- 
tue was not the only one that attracted 
attention in the city of Rhodes. Pliny 
reckons 100 other colossuses not so large, 
which rose majestically in its different 
quarters. 

COLOUR means that property of bo- 
dies which affects the sight only ; thus 
the grass in the fields has a green colour, 
blood has a red colour, the sky generally 
appears of a blue colour, and so forth : 
nor can those colours be distinguished by 
any of our other senses besides the sight. 
The variety of colours, as they are pre- 
sented to us by tlie substances that sur- 
round us, is immense, and from them 
arises the admirable beauty of the works 
of nature in the animal, in the vegetable, 
and in the mineral kingdom, or, more 
properly speaking, in the universe. The 
science which examines and explains the 
various properties of the colours of light 
and of natural bodies, and which forms a 

I i 
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principal branch of optics, has been pro- 
perly denominated chromatics. See 
Chbomatics. 

CoiouR, in heraldry^ the heraldic co- 
lours are nine, and were anciently ex- 
pressed by the word tincture ; viz. or, ar- 
gent, azure, gules, sable, vert, purpure. 



tenney, and sanguine ; and al&o by pre- 
cious stones and planets; the armorial 
colours are blazoned in diflFcrcnt terms 
according to the rank and digjnity of the 

I>er9on whose arms are described a» fol- 
ows: 



Cohron. 


1 
tinctuies. 


Forpcen by pre- 
eRNititoDer,- 


wdpm^bsr 


Yellow : 

White - . - - 

Blue 

Red .- - - - 

Black 

Green - - . - 
Purple - - - - 
Orange - . - - 
iDark red - - - 


Or 

Argent - - - 
Azure - - - - 

Gules 

Sable - - - - 

A'^ert 

Purpure- - - 
Tenney - - - 
Sanguine - - 


Topaz - - - - 

Pearl 

Sapphire • - 
Ruby - - - - 
Diamond - - 
Emerald - - 
Amethist - - 
Jacinth - - - 
Sanlonix - - 


SoL 

Luna. 

Jupiter. 

Mars. 

Saturn. 

Venus. 

Mercuxy. 

Dragon'sbead. 

Dragon's tail. 



Or and argent are metals ; and it is an 
invariable rule in heraldry not to put co- 
Four upon colour, or metal on metal : that 
is, if the field be of a colour, the charge 
or bearing must be of a metal. 

Colour, in law, is a probable or plau- 
sible plea, though in reality false at bot- 
tom, and only calculated to draw the trial 
of the cause from the jury to the judge ; 
and therefore colour oug-ht to be matter 
of law, or doubtfulto the jury. 

In pleading, it is a rule that no man be 
allowed to plead specially such a plea as 
amounts only to the general issue ; but in 
such case he shall be driven to plead the 
general issue, in terms by which the whole 
question is referred to a jury. But if a 
defendant in an assize, or action of tres- 
pass, be desirous to refer the validity of 
his title to the court rather than to the 
jurv, he may state his title specially, and 
at the same time give colour to the plain- 
tiff; or suppose him to have an appear- 
ance or colour of title, bad indeed in point 
of law, but of which the jury are not 
competent judges. 

GoLouB, in calico-printing. The term 
colour in calico-printing isapplied not only 
to those vegetable, animal, and zpineral 
solutions, which impart their own colour 
to the cloth on which they are applied, but 
also improperly to those earthy or metallic 
solutions, which, possessing little or no 
tinge nt properties themselves, yet retain 
or fix the qualities (colours) of other sub- 
stances, when Afterwards applied to the 



cloth. Thus the aeetite of alumina, or prin- 
ter's red Hquor, when pure, is almost oo- 
lourles8,and on^ becomes red by the pro- 
cess of dyeing, as will be explained here- 
after. The aeetite of iron, or iron liquor, 
in like manner, when used of a determi- 
nate strength, is called black colour, and 
when weaj^er, purple colour, though the 
cloth impi'egnated with these solutions 
becomes black or purple, only as being 
raised like the other in the dye-copper. 
1. The colours produced by means of 
these earthy or metallic solutions (which 
in the language of science are called mor- 
dants) form the most valuable and impor- 
tant series, whether considered with re- 
gard to the almost infinite variety of 
shades, or to their solidity and durability. 
These colours, from the mode in which 
they are produced, (the mordant being 
first applied to the cloth, and the colour 
afterwards raised by dyeing,) are called 
dyed colours. 2. Sometimes the mordant 
is previously mixed with a solution of co- 
louring matter, and in that state applied 
to the cloth* so as to paint or atatn it at 
one operation and without the process of 
dyeing. Thus another class of colours is 
produced, many of them possessing great 
brilliancy indeed, but much inferior to the 
former in durability. The colours called 
chemical by calico-printen belong chiefly 
to this class. 3. hi the third and last 
class we may place all those, where the 
colouring matter is simply held in solu* 
tion by an acid or alkali, and in this state 
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cLpplied to the cloth without the interven- 
tion of any mordant. To one or other 
of the foregoing classes may be referred 
all the colours used in calico-printing, 
with the exception, however, of those sys- 
tems of colours which have been pro- 
duced by calico-printers in this country, 
within a short period, by processes and 
upon principles which have hitherto not 
been made known. See Cjujcq-pRiicT- 
ure. 

Colour of the chudt is thus accounted 
for by Sir Isaac Newton. Concluding, 
from a series of experiments, that the 
transparent parts of oodies, according to 
their several sizes* reflect rays of one co- 
lour^ and transmit those of another, he 
hence observes, that when vapours are 
first raised, they are divided into parts 
too small to cause any reflection at their 
surfaces, and therefore do not hinder the 
transparency of the air ; but when they 
begin to coalesce, iii order to form drops 
of rain, and constitute globules of all m- 
termediate sizes, these globules are capa- 
ble of reflecting some colours, and trans- 
mitting others, and thus form clouds of 
various colours, according to their sizes. 
Mr. lielville controverts this doctrine, in 
its application to the red colour of the 
monungand evening clouds. **Why," 
he says, ** should the particles of the 
clouds become at that particular time, 
and never at any other, of such a magni- 
tude as to separate these colours P And 
why are they rarely, if ever, seen tinc- 
tured with blue and green, as well as red, 
orange, or yellow P Is it not more credi- 
ble, that the separation of rays is made in 
passing through the horizontal atmo- 
sphere, and that the clouds only reflect 
and transmit the sun's light, as anv half- 
transparent colourless body would do ? 
For since the atmosphere reflects agreater 
quantity of blue and violet rayu than of the 
rest, the sun's light transmitted through it 
ought to incline towards yellow,orange,or 
red ; especially when it passes through a 
long tract of air : and thus it is found, that 
the sun's horizonUl Ught is tinctured with 
a deep orange, and even red; and the co- 
lour becomes still deeper after sun-set." 
Hence he concludes that tlie clouds, ac- 
coiding to their different altitudes, may 
assume all the variety of colours at sun* 
rising and setting, by barely reflecting 
the sun's incident light as they receive it. 
CoLAUBS. This very impoitant article 
includes a variety of matters of peculiar 
interest to various professions, and re- 
quiring no inconsiderable portion of study. 
We have onlv seven natural colours. 



namely, red, orange, yellow, green, blae» 
indigo, and violet. See Chromatics. 

The mathematical use of colours is more 
immediately under our present conside- 
ration. These are either what are called 
body, or transparent : the former applies 
to such as have a certain substance, being 
like very thin paste, and coating the ob- 
ject to which they are applied: Siese are 
again divided into oil and water colours. 
Transparent colours are made either of 
expressed juices, corrected by inspissa- 
tion, or of the finer particles of earths, 
gums, 8cc. highly prepared by levigation, 
washing, &c. 

Oil colours are made by mixing the co- 
louring substances with prepared oils; 
that is, such as dry readily, and are at the 
same time so fine and transparent as not 
to injure the brilliancy or clearness of 
the colour. Nut-oil is on this account 
highly esteemed ; but in a recent publi- 
cation (the seventh number of the Agri- 
cultural Maipizine) we are informed, uiat 
sun-flower oil possesses qualities of great 
moment to the painter, and to various 
other artists. The colouring matter must 
be minutely mixed with the oil, so that it 
may work perfectly free and smooth. 

Body colours for the limner's use should 
be prepared of the purest materials, and 
be triturated in a mortar, and on a slab 
with water, until such time as the mixture 
is completely smooth,and leaves no rough- 
• ness when rubbed between the thumb and 
fore-finger: not, however, withoutmaking 
allowance for some particular substances^ 
especially minerals, which, however well 
they may have been prepared, will occa- 
sion a roughness to tne touch. Body co- 
lours are usually sold in bottles, ready 
mixed to their . proper consistence, and 
sometimes in cakes, with a small portion 
of gum Arabic dissolved in the water. 
Oil colours are most frequently sold in 
kegs, and ready ground, but requiring an 
addition of oil before they can be work- 
ed : these' are generally for the use of 
house painters, &c. : those for the more 
delicate purposes are usually kept in 
bladders. 

Transparent colours should be so clear, 
when mixed with abundance of water, as 
to communicate a strong tint, without in 
the smallest degree plastering or conceal- 
ing thepaper, &c. : hence their designa. 
tion. Tne best of every kind are made 
from either vegetable or animal substan- 
ces ; minerals being extremely difficult to 
prepare, equally so to work with water, 
and many of them very subject to change. 
IVe shall give a concise account of the 
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iBtteriab in general use ; obsetrinr, that 
there are an immense number of com- 
pound colours, sold uiuler various names, 
that may be made from the following bat 



that may I 
ofaimplea 



Carmine, or the extract of cochineal. 
Excellent. 

Flarenthu lake, made from refuse cochi- 
neal, with a small addition ofBrasil wood, 
precipitated by adding a solution of tin. 
Does not stand. 

Madder lake, the same as the foregoing, 
but sometimes with the addition of extract 
of madder. Stands. 

S9te lake^ or rose pink, made of chalk 
tinctured with extract of Brazil wood. 
Does not stand. 

Vermimoh is a bright scarlet, made from 
levigated cinnabar. Very apt to turn 
black. 

Bed-lead, or minium, levigated, also 
turns black. 

Indian red, an ochre brought from Asia, 
forms a beautii^il bright brick red. Works 
freely and stands well. 

Venetian red is a coarser substance, usu* 
ally employed with size or oil, to imitate 
mahogany. 

JJgrht red. This is yellow ochre heated 
until it changes. Stands well, and is 
much used. 

Hed chalk is generally cut into slips, and 
used as a crayon. It must be very well 
ground, when it works and stands well, 
either with oil or water. 

Burnt terra Henna, is raw sienna calcin- 
ed till it becomes a fine mellow red. It is 
in high estimation for its richness, smooth- 
ness, and stability. 

Orange is usually a compound colour, 
but may be made irom red orpiment, and 
from an infusion of turmeric in spirits of 
wine, with a solution of tin. 

YELLOWS. 

Indian yellow, made from chalk impreg- 
nated with urine, whereby it in process 
of time acquires a very strong colour. 
It in offensive to the smell, and soon 
fiides. 

King^B yelltno is a strong poison; ^e 
basis being yellow orpiment, mund very 
fine. The colour is very rich, but does 
not stand. 

J^aplet ye/Zow comes from that country : 
*4 prepared from lead and antimony. It 
t.'.i n ri '..clc, c«^pecially if in contact with 



TeUem 9chre, or Roman ochre, an eaitk 
coloured bv oxide of iron, it is dull, but 
stands well. 

Masncoi is oxide of lead— very dull, 
but stands. 

Dutch pink is chalk coUrared with 
French berries. The colour is besutifbl, 
but soon flies. 

Gambotre'iB a gum very add, but high- 
ly usefuj. It sUnds well, mixes freely, 
and gives a rich gloss; but it does not 
answer with oil. 

GaU'9t9ne9 are calculi, or stones taken 
from the gall-bladders of animals. See 
Calcvli. This colour may be obtained 
from the gall itself It is superi), but spt 
to fly. 

Turmeric and Sajren yield a plea»ng 
colour, as does annatto, but very volatile. 



The finest we hare is taken from asmsll 
bag found in the entrsdls of the oock- 
chafTer. 

Mittrexn the extract of soot froin burnt 
wood. It stands admirably, and iaa verv 
useful as well as clear colour. It is much 
used for sketches, to which it gives a 
warm appearance. 

Cologne earth, a deep brown, Teiy use- 
ful, made from an ochre said to be from 
Cologne, but often spurious. 

Hav limber, a lignt-brown ochre, that 
stands well. 

liumt umber, the former calcined, 
thence acquiring, a much richer tint, that 
stands admirably, and is much in use. 

Jisphaltum is a bituminous substance, 
which, being dissolved in turpentine,gives 
a rich deep brown, not unlike that of tar : 
it is used for finishing and for glazing pic- 
tures. 

Bnrampink is made of chalk, coloured 
with fustic, and heightened by fixed alka- 
line salts, which reiKler it extremely voia. 
tile. 

Tobacco juice makes a very rich oolenr, 
which, mixed with alum, will stand well .- 
it is peculiariy warm and transparent 



Indian ink is supposed.to be made from 
the ^11 of the cuttle-fish, but by many 
is said to be nothing more than a pecu- 
liar kind of charcoal, or the soot collected 
from buminr a species of the acacia. In 
fact, we only know that it should be 
black, smooth, and glossy, when broken ; 
and that it makes remari&ably fine black; 
some, indeed, hare a brownish tint 
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What ifl niade in England is coarse, roitgli, 
gritty ; and generally has a blu'wh cast. 

Lamp black is the soDt of oil collected 
by means of inverted vessels placed over 
the flames ; it is incomparably smooth, 
and stands well ; but is not very deep. 

ivory block is made of ivory, bones, 
&c. exposed to great heat in a well luted 
crucible. It is a very deep, but a cold 
colour. 

Blue black is made from vine stalks 
prepared as above z its colour is deep, 
but with a bhiisb cast. 



IntUffo is the extract from a plant of 
that name : it is a cold but permanent 
colour: it is not miscible with water, but 
gives way to the sulphuric acid. 

PruMtian blue is made with two parts of 
purified potash well mixed with one of 
dried bullock'ablood levigated : these are 
calcined in a covered crucible, with a mo- 
derate fire, until they cease to emit fumes. 

Biue^/erdUer is made by absorbing the 
co|»per dissolved in aquafortis, by aid of 
whitening. 

SimaU is pounded saffre, made from the 
ore of zinc. 

Briee is levigated 6mak, and rather 
lighter. 

All the above colours are very durable. 

PUAFLB. 

The Crocut'tnartU gives a simple pur- 
ple, which colour may also be obtained 
from logwood* with a solution of tin. 

OBBSirS. 

Verdigria is an incrustation of copper 
by the corrosion of acids : it is highly 
poisonous ; but gives a beautiful |^een 
colour, with a very slight bluish tmge : 
when boiled with vinegar, in an earthen 
vessel* it gives a highly transparent co- 
lour, fit for Wishing brass, &c ; but this 
is very apt to fiide. 

Sap-gremis the concreted iuice of the 
buckthorn berry : it is a dull green, and 
is much in use, though apt to fade. 



nak^-fwhiie is an oxide of lead, formed 
by corrosion of that metal with vegeUble 
acids. 

WlmU4aad is the same as the above, but 
eoaraer; it is not so good a flake white, 
often tumioff btock. 



Pure carbonate of time stands perfectly 
well, and is much used : it is by some 
called Spanish white, and is nearly the 
same as the pigments produced from ^^ 
shells, or oyster shells, calcined. 

Calcined haruhom is an excellent 
white. 

The above catalogue of colours is in- 
tended for the service of those Who ap- 
ply them with the brush, as in oil- paint- 
ing, and in limning. The colours used by 
dyers are veiy different, and are chiefly 
pastil, woad, and indigo, for blues ; co- 
chineal, carthainus, gum-lac, archil, log- 
wood, madder, &c.for red ; weld, savory, 
quercitron, fenu-greek, &c. for yellows ; 
walnut bark, or rind, alder bark, s&nclal 
wood, sumachf and soot, are used for 
browns, or, as they are technically called, 
fawn colours ; for black, galls, copperas, 
&c. ; greens are generally compounds 
made from blue and yellow ; pumles 
from blue and red j orange colour f*rom 
red and yellow ; and many shades are 
made by the mixture of red and black, 
black and blue, &c. ; yellow and red also 
give an olive colour. See DniHo. 

CoLOUBS diatonict or mueieal scale of- 
In the course of Sir Isaac Newton's ex- 
periments on the properties of light, he 
discovered the remarkable fact, that the 
spectrum of the sun's image, formed by 
refracted light, let into adarkenedroom,is 
longitudinally divided by the points sepa- 
rating the different colours ; viz. violet, 
indigo, blue, gn^en, yellow, orange, and 
red, into spaces, which are respectively 
equrf to 1 ^ ^ ^, . ^ ,nd ^j, 
parts of the double length of the spec- 
trum ; as, suppose the spectrum to be 
360 paitsin length, then ^^ Vft,,^^ 
•At» tVoi ^V» *"^ TtA» ^"^^ represent 
the length of each colour respectively, and 
adding these successively in the reverse 
order, to 440, we have ^Sf,*^;, 4|«, 

m tI 6' T2-%' *"*^ ^t^ which, in their 
lowest terms, are ^,^9^, |, |, ^^ |, 8^ 
and 1, and appear to be the diatonic ratios 
answering to the octave, minor seventh, 
major sixth, fifth, minor fourth, minor 
third, major second, and key note. 

From the experiments of Hcnr>' 
Broughton, jun. Esq., *' Philosophic:U 
Transactions, 1796," it appears that, not 
only by refraction, but by inflection, de- 
flection, and reflection, the rays of light 
may be separated on a chart or screen .- 
and he mentions nnmerous experiments, 
wherein the limits of the several colours 
on the spectrum were carefully marked 
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with the point of a needle, after which 
the papers thus marked were put away, 
and a fresh paper substituted for other ex- 
periments, the measurement or compari- 
son of the leng^s of the intervals occu- 
pied byeach colour on the differentpapers 
being purposely deferred, until the whole 
course of experiments was completed, in 
order to prevent any preconceived opi- 
nions from operating*, in making the ex- 
periments : the results are represented 
as agreeing, in the spaces, X, ^^, ^^, 
■TV tVj tV' *"** tV- occupied by the vio- 
let, indigo, blue, green, yellow, orange, 
and red colours, being the very same, as 
to arrangement, asUiose by refraction 
above mentioned. 

CoLotia of ofice, signifies some unjust 
action, done under countenance of an of- 
fice, and is opposed to rdrtutc officii, which 
implies a man*s doing a right and just 
thing in the execution of his office. 

Colours, in the military art, include 
the bani\ers, flags, ensigns, &c. of all 
kinds, borne in the army or fleet. See 
EiTsioiT, Flao, Fkhdaitt, and STAirnA&n. 

COLOURING, in painting, one of the 
great component and essential parts of 
painting, is the art of giving to every ob- 
ject in a picture its true and proper hue, 
as it appears under all the various circum- 
stances or combinations of light, middle- 
tint, and shadow ; and of so blending and 
contrasting the colours, as to make each 
appear with the greatest advantage and 
beauty, at the same time that it contri- 
butes to the richness, the brilliancy, and 
the harmony of the whole. It likewise 
possesses powers, which, wlien judicious- 
ly applied, render it highly conducive to 
the character and expression of the sub- 
ject represented. See Paiktuto: 

CoLovBiNo matter. It has been sup- 
posed that a peculiar proximate princi- 
ple exists in vegetables, in which their 
colour frequently resides, and which has 
hence received the name of colouring 
matter. 

The colouring matter of vegetables is 
scarcely ever found insulated, but is mix- 
ed or combined with other principles. In 
this state it exists in the leaves and 
flowers, in the bark, and in the wood of 
the stem and roots. It is extracted, and 
obtained more pure, by the action of those 
agents which are capable of dissolving it. 
In many cases, water, cold or wahm, is 
sufficient for this purpose. If logpvOod, 
brazil wood, madder, weld, or querci- 
tron bark, for example, be macerated in 
water, the matter on which the colour 
depends is dissolved ; a transparent solu- 



tion, more or less deeply colouredi is ob* 
tained; and, by repeating the mscen- 
tion with water tfufficientiy, nothing at 
length remains but the mere ligneous fi- 
bre. Sometimes, however, the colour- 
ing matter is not soluble in water : it ii 
then frequently soluble in alcohol ; and, 
in a few substances, is even best dissolred 
by oils essential or expressed. 

When the colouring matter is in soli- 
tion, it may be attracted from the solrcnt 
by other substances with which it enters 
into combination : and this, in some mea- 
sure, g^ves it a more appropriate cbanc- 
ter. There are some substances ereo 
which appear in general to exert strong 
affirtities to colouring matter, particular- 
ly alumina and some of the metsllicoi- 
ides. If alumina be diflTused or boiled in 
a coloured vegetable infusion, it often 
happens, that the colouring matter com- 
bines with it, and leaves the water of the 
infusion perfectly colourless. Or if alum 
be dissoh ed in a coloured infusion, and it 
be decomposed by the addition of tn al- 
kali, the alumina, in the moment of its 
precipitation, attracts the colouring mat- 
ter, forms a coloured precipitate, and, if 
the due proportions have been obserred, 
the liquid will remain colourless. In like 
manner, if a coloured infusion be boiled 
with a metallic oxide, it often happens, 
that the colouring matter is attrtcted by 
the oxide. Thus Berthollet obtained 
combinations by this process of the co- 
louring matter of logwood, and other dye- 
stufls, with oxide of copper, and oxide of 
tin. Or if certain metallic salts be dis- 
solved in the infusion, Sod be then de- 
composed by an alkali, the oxide, in pre- 
cipitating, equally attracts the coloun'sg 
matter. It is from similar affinities to the 
colouring matter that it is often attracted 
by linen, cotton, silk,*or wool, from its 
solutions ; and even where the aflinities 
of these are not sufficiently powerful 
they may be rendered capable of attract- 
ing it, or the combination ma^ be render- 
ed more permanent by, their being im- 
pregnated with another substance, which 
has towards it a still stronger attractioo. 
See Dteiito. 

COLPOD A, in natural histoiy, a genus 
of the Vermes Infusoria : nvorm, invisible 
to the naked eye, very simple, pellucid, 
flat sinuate. There art seven species, of 
which C. lamella, in water, resembles a 
long,narrow,peIlucid membrane, nsnow- 
er and obtuse behind, curved towards 
the top, with aridge or fold go ne through 
the middle : it moves to and fro on its 
edge, and not so on the flat fide. 
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COLUBER, in natural histoiy, a genus 
of serpents, distinguished by having plates 
on the body, and scales on the under 
parts of the tail. The ^pecies of this ge- 
nus are numerous. Linnxus describes, 
upon the testimony of various writers, 
above ninety; and that number even has 
been considerably augmented by natura- 
lists since his time. The species differ 
greatly in size and habit; some, as the 
vipers, having the headlai^e, flattish, and 
semi-cordated, with the body and tail of 
a moderate length, or rather short; while 
others, as the greater part of the harmless 
serpents, have small heads, with the bo- 
dy and tail much longer in proportion. In 
some, exclusive of the usual scales' under 
. the tjul, are a few scuta or undivided la- 
mellx, either at the beginning or to- 
wards the. tip of the Uil. 

linnaeus considered the number of ab- 
dominal plates and scales under ihe tail 
as a characteristic distinction of the differ- 
ent species of this genus; such, how- 
ever, IS the inconsistency of this criterion, 
that, in describing the same species, 
scarcely two writers agree. Characters 
taken from the number of those plates 
and scales in the serpent tribe, like those 
from the number of rays in the fins of 
fishesy are not be relied upon. The 
colours are liable to some variation ; bul 
the peculiar form and disposition of the 
spots, lines, and other markings, afibrd, 
in general, a character, by whicn the dif- 
ferent species may be distinguished. 

C. vipera. Somewhat ferruginous, spot- 
ted with brown ; beneath whitish ; tail 
short and mucronated. Abdominal scuta 
118» subcaudal scales 22. Linnaeus. This 
is the common viper of Egypt ; it is im- 
ported in considerable quantities every 
year to Venicej for tlie use of the apothe. 
carie3. Its size is somewhat smaller than 
that of the common viper ; the head not 
so flat on the top, but very protuberant 
on each side ; snout very obtuse. The 
body is thick towards the middle, and 
somewhat quadrangular, but thin and 
cylindric towards the head and tail, which 
last is short, slender, conical, and termi- 
nated by a slightly incurved horny point 
or tip. The scales On the upper parts 
are oval and carinated. Hasselquist de- 
scribes this species as b^ng about two 
spans in length, exclusive of the tail, 
which measures only an inch. This is 
supposed by some to be the asp, by the 
bite of which the celebrated Cleopatra 
determined rather to die than submit to 
be carried captive to Rome, to grace the 
triumph Qf Augustus. 

C. berus. On the head a bilobate spot; 



body above dnerous (or reddish) with a 
black flexuous zig-zag stripe down the 
back, and belly purplish. Coluber berfis^ 
abdominal scuta 144 Subcaudal scales 39. 
Linncus. I'hisis the common English 
viper, and which is not only frequent in 
this countiy, but appears to be generally 
diffused over the rest of Europe, and 
some parts of Asia. If the varieties, de- 
scribed by Gmelin, are of the same spe- 
cies, it extends also as far as India. 

Though the viper varies considerably 
in colour, from a pale cinereous or yellow.* ' 
ish ferruginous, to deep or dull brown,* 
the varieties agree in being marked with 
a continued series of confluent rhomboid 
blackish spots, extending from the head 
to the tail. The general length of the 
viper is from eighteen inches to two feet, 
and it is affirmed by some writers to grow 
even to the length of three feet. The 
fangs of the viper, Uke those of other 
poisonous serpents, are situated on each 
side the fore part of the upper jaw, and 
are generally two in number, with a few 
smaller ones situated behind. The poi- 
son, as usual, lies in a receptacle at the 
base of the fang^ and being perforated, 
when tlie animal bites, the compression 
of those receptacles forces out a drop of 
the poisonous fluid, which, passing 
tlirough the aperture of the fangs, b im- 
mediately instilled into the wound. The 
tongue is forked, and, being soft and 
flexible, is susceptible of great extension : 
it may be, perhaps, superfluous to add, that 
this tongue is altogether incapable of in- 
flicting any wound, or injecting- poison, 
as some ancient writers credulously af- 
firm ; it may assist the animal in the cap- 
ture of its insect prey. The French na- 
turalists are inclined to believe; it is in- 
tended by nature to supply some defect 
of transpiration in the skin. Hitherto the 
viper has been considered the most poi- 
sonous of the European serpents, and 
many imtances are recorded of the fatal 
effects resulting from its bite. That the 
bite of this serpent is always productive 
of pain and temporary inflammation in 
the parts bitten is very evident ; some- 
times also the symptoms may become 
alarming, or in a few instances, through 
neglect or injudicious treatment of the 
wound, may even prove fatal; but, upon 
the whole, the bite of this creature does 
not appear pregnant with all those dan- 
gers which the terrors and prejudices of 
Sie vulgar lead them to suppose. In Eng- 
land the bite of the viper is rarely attend- 
ed with fatal consequences. Fontana 
seems to doubt whether any well attested 
instance can be additced oi the viper hav. 
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uig killed any person by its bite» even in 
the warm climate of Italy. The testiroo- 
oies of authors', both as to the nature of 
the poison itself, and its effects on the 
animal frame, are, however, confessedly 
at variance. 

The viper, though so much dreaded on 
account of its bite, has been very highly 
esteemed, both by the ancients and mo- 
derns, as a restorative and strengthening 
diet. The ancients used the flesh of this 
snake in leprous and other cases. The 
Greek physician Craterus cured, as Por- 
phyrins relates, a miserable slave, whose 
skin in a strange manner fell off from his 
bones, by advising him to feed on vipers' 
flesh in the manner of fish, (salen says, 
that those afflicted with elepliantiasis are 
wonderfully relieved by eating viper's 
flesh dressed like eels, and relates very 
remarkable cures of this disease perform- 
ed by means of viper wine. In France 
and Italy, the broth, jelly, and flesh of 
vipers are in much esteem as a restora- 
tive medicine. In England we have to 
instance the well known circumstance oT 
Sir Kenelm Digby, who caused his wife. 
Lady Venetia, to feed on capons fatted 
witli vipers, to recover her from a con- 
sumption. 

Tne viper abounds most in dry, stony, 
and chalky countries or in the low her- 
bage or underwood in thickets. It casts 
its skin twice in the year, namely, in 
spring and autumn, and is said to attain 
its full size at the age of six or seven 
years, but is capable of engendering 
when two or three years old. 

COLUMBA, thept^reon, in natural his- 
tory, a genus of binds of the order of 
Passeres. Generic character : bill weak, 
straight, descending towards the- tip; 
nostrils oblong, and almost covered with 
a soft tumid membrane ; tongue entire ; 
legs short, and generally red ; toes divid- 
ed to their origin. Latham enumerates no 
less than 66 species, and Gmelln men- 
tions even 82, besid<SB considerable varie- 
ties. We shall confine our notices to the 
few which follow. 

C. domestica,or the common pigeon. 
Of these birds vast flocks arrive in Bng- 
land every year from the northern cli- 
mates, to which they return on the ad- 
vance of spring. Many, however, re- 
main in the wild and mountainous dis- 
tricts of this island during the whole year, 
and breed in the clefts of rocks, or the 
ruins of human habitations, or in Ihe de- 
cayed parts of trees. From this wild 
state thev are easily induced to inhabit 
the dove-house, which is the hrst stage of 
domestication, and near which they find, 
in vast abundance, and within a small 



compass, all those conveniences, wbkh, 
in tracts far from human habitation, they 
can collect only from a considerable dis- 
tance, and with extreme difficulty. Froa 
this accommodation by man, however, 
there is perpetual danger of their reour- 
.rih^to their former state of freedom, in 
which, though their means of subsistence 
are more scanty, they are less subject to 
alarms. The wild pigeon breeds only 
twice in a year, but its prolific tenden- 
cies increase in proportion to iu d^ree 
of domestication; and when that is com- 
plete, it will lay even every month, but 
scarcely ever more than two eggs, con- 
taining generally a male and femade 
bird. The flesh of this bird is bi^ly w- 
lued for the table. Its dung is consider- 
ed, ibr some species of land, as-a most ad- 
mirable manure, and it is of considenble 
service also in tanning skins for shoe 
leather. In Bgypt, a pigeon-bouse is 
considered as an indispensable pari of 
ever^ complete farming establishment ; 
and in the capital of Persia, there are re- 
ported to be 3000 of these buildiof^ the 
privilege of keeping which is denied to 
Christians in that country. An effica- 
cious inducement for pigeons to remain 
in any particular spot is furnished by a 
mixed heap of loam, rubbish, and sah. 
Incubation is performed among these 
birds alternately by the male and female ; 
and the young are ted from the mouths of 
the old parents, who are said, for this 
purpose, by contracting some particular 
muscles, to draw up the provisions which 
they have swallowed. Pigeons have been 
occasionally used for the conveyance of 
letters, in cases in which intercourse be. 
tw^een the parties was extremely diffi- 
cult ; the bird is to be taken from the 
places to which the intelligence is to be 
sent, and when liberated will return to its 
destination with great rapidity, vith the 
interesting j>Lllet under its wing. There 
are few or no cases, however, which nov 
compel recourse to so operoae and doubt- 
ful an expedient. 

C. palumbiis, or the ring-dove. These 
are found in almost all parts of Europe. 
They depart from England, however, to- 
wards the close of the year, and are ab- 
sent till the spring. 1*hey build lai^ 
and ill compacted nests in the tops of 
trees, and avoid the habitations erf* men. 
They are one of the largest species of the 
pigeon, their length being rather more 
than seventeen inches. See Aves, Plate 
IV. fig. 6. 

C. turtur, or the turtle-dov^ These 
arrive in England later than any other 
migrating pigeon, and depart earlier. 
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During their short Stay in this ccnintry, 
they are to be seen, not onfrequently, in 
Kent, in flocks of about fifteen or twenty, 
and commit no small depredations on the 
pea fields of that county, peas being their 
most favourite food. They build general- 
ly in the woods, and on the highest trees. 
The sounds of the male are particularly 
soft and impressive, and his assiduity to 
please the companion of his joys and cares 
has induced the poets of every age to ex- 
hibit him as a model of pure, constant, 
and delicate attachi^.f .v. See Aves, Plate 
I\\fig.7. 

€. migratoria, or the American migra- 
tory pigeon. These birds pass the sum- 
mer m the northern parts of North Ame- 
rica, and on the approach of wintermove 
towards the southern. They build in 
trees, and feed principally upon acorns, 
and mast of every description. They are 
also extremely fond of rice and corn. 
Titey pass in their periodical migrations 
in flocks, stated to extend in length two 
miles, and a quarter of a mile in width ; 
occasionally alighting in the course of 
their journey, and covering the foliage of 
considerable woods. During what is 
called their flight time, the common peo- 
ple of the country easily knock them trom 
their roosts, and find them a veiy nourish- 
ing and pleasant, as well as cheap article 
of food. In LfOuisiana, it is a common en- 
tertainment in an evening, in which ladies 
frequently participate, to enter the woods 
frequented by these birds, and burn a 
small quantity of sulphur under the trees 
on which they are lodged. Stupified by 
this application, they almost immediately 
quit their hold, and drop lifeless to the 
ground, whence they are picked up in 
quantities. 

C. oenas inhabits old turrets, and rocky 
banks of Europe and Siberia, fig. 2. 

COLUMBATES. ? q^^ p„,„^,,^« 

OOhmmiC acid. ^SeeCoLUMBiuM. 

COLUMBIUM, in mineralogy and 
chemistry. Mr. Hatchet, in examining 
some minerals in the British Museum, 
observed one which attracted his atten- 
tion, from its resemblance to cbromate 
of iron. On analysing it, he found it to be 
composed of a metallic acid, united with 
oxide of iron ; and this acid, by farther 
experiments, was found to differ in its 
properties from every other. Mr. Hatchet 
Jid not succeed in reiducing it to the me- 
tallic state. To the metal, however, 
vhich he supposed to be its basis, he 
gave the liame of Columbium, as the ore 
affording it was the produce of America. 
The mineral which afforded this "metallic 
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acid IS of a dark brownish grey coloiir { 
its lustre is vitreous, inclining to metal- 
lic : its fracture imperfectly lamellated : 
it is moderately hard and very brittle | 
its particles are not attracted by the mag- 
net: its specific gravity is 5.9. From 
this mineral Mr. Hatchet extracted the 

f>eculiar matter which may be named co- 
umbic acid. The columbic acid is of a 
pure white colour, and not extremely 
heavy ; it has scarceJy any taste, nor does 
it appear to be soluble in boiling w^ater, 
but, when placed on litmus paper, mixed 
with distilled water, soon renders the pa- 
per red. 

{"rom the acid solutions of columbic 
acid, the alkalies throw it down in the 
form of a white flocculent precipitate. 
Prussiate of potash changes the colour 
to an oUve-green, and a precipitate of 
the same colour is gradually fomu 
ed. Tincture of galls produces a deep 
orange-eoloured precipitate, especial- 
ly when there is not too great an 
excess of acid present Zinc, immers- 
ed in the solution, givo4i rise to a 
white precipitate. The fixed alkalies 
combine readily, both in the humid and 
in the dry way, with columbic acid, 
forming with it salts called columbates. 
When nised with it, a compound is form- 
ed, which is soluble in water; and if the 
alkali be in the state of carbonate, the 
carbonic acid is disengaged during the 
fusion with effervescence. When a s6. 
tution of potash is boiled on it, a ouantity 
is dissolved; the solution, whlJi has a 
considerable excess of alkali, affords, by 
p^entle evaporation, a white salt in shin- 
ing scales, havin? a disagreeable acrid 
flavour, not soluble very readily in cold 
water, "but, when dissolved, the solution 
is permanent. Nitric acid added to it 
precipitates the columbic acid. Prussiate 
of potash and tincture of galls produced 
no change ; but when with either of 
them a few drops of muriatic acid were 
added, precipitates, similar to those t)ro- 
duced by these re-agents inthe^cid so- 
lutions, appeared an olive green with th^ 
one, and an orange-coloured precipitate 
with the other. Hydro-sulphuret of am- 
monia produced a reddish brown precipi- 
tate. 

This substance is possessed of proper- 
lies different from any of the known me- 
tals or metallic oxides or acids ; fbr al- 
though in some qualities it approaches 
to titanium, tungsten, or to mo^'bdena, 
it differs from them, and from all the 
others, particulariy in the precipitates 
it affords with, prussiate of potash and 
Kk 
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tincture of galls, in not combining with 
ammonia, and in being insoluble, and un- 
alterable with regard to colour, by nitric 
tcid. 

COLUMELLA, in botany, a genus of 
the Syngenesia Superflua class and or- 
der; receptacle naked, cellular; seeds 
crowned with a toothed margin ; calyx 
cylindrical, imbricate ; florets of the ray 
undivided. One species, found at the 
Cape. 

COLUMN, a round pillar, made to sup- 
port and adorn a building, and composed 
oF a base, a shaft, and a capital. 

Columns are different in the different 
orders of architecture, and may be con- 
sidered with regard to their matter, con- 
struction, form, disposition, and use. See 

ARCHITKCTVnK. 

COLUMNE A, in botany, a genus of the 
Didynamia Anginspermia class and order. 
Natural order of Personatac. Scrophula- 
riac, Jussieu. Essential character : calyx 
five-parted; corolla ringent; upperlip 
three-parted; the middle part vaultea, 
emarginate ; gibbous above at the base ; 
anthers connected; capsule two-celled; 
seeds nestling. There are six species, all 
natives of hot countries, and most of them 
of the West Indies. 

COLUMNIFER-E, in botany, the name 
of the thirty -seventh order in Linnxus's 
. " Fragments of a Natural Method," con- 
sisting of plants whose stamina and pistil 
have the appearance of a pillar in the cen- 
tre of a flower : an instance of this order 
is the genus Bixa, which see. 

COLURES, in astronomy and geogra- 
phy, two g^eat circles, supposed to inter- 
sect each other at right angles in the 
poles of the world, and to pass through 
the solstitial and equinoctial points of the 
ecliptic. That which passes through the 
two equinoctial points is called the equi- 
noctial colure, and determines the equi- 
noxes ; and the other which passes through 
the poles of the ecliptic is called the sol- 
stitial colure, becau.se it determines the 
solstices. 

COLUTEA, in botany, a genus of the 
Diadelphia Dccandria class and order. 
Natural order of I'apilionacex or Legu- 
minosx. Essential character : calyx (ive- 
cleft ; legume inflated, gaping on the up- 
per suture at the base. There are nine 
species. Most'oflhe CoUiteasare shrubs, 
with pinnate leaves, and stipules distinct 
from the petiole ; peduncles sometimes 
two- flowered, but more frequently many- 
flowered in spikes, both axillary and ter- 
minating. They are easily distinguished 



by their membranaceous, inflated pod^ 
natives of hot climates. 

COLYMBCS, the diver, in natural his- 
tory, a genus of birds of the order An- 
seres. Generic character : bill toothless, 
subulate, slraig-ht, and pointed : throat 
toothed; nostrils linear; legs fettered. 
The guillemot and the diver are included 
by Gmelin umier one genus, while Li- 
tham considers each as furnishing a genus 
i by itself. We shall adopt the system of 
the former, and notice, in what follows, 
the most important of these two classes, 
under one head. 

C. troile, or foolish guillemot. These 
birdti are, in summer, surprisingly abun- 
dant on the coasts of England, and furnish 
to the sportsman an invaluable supply of 
experience in the art of shooting flving. 
"Whatever numbers may be destroyed, the 
rest only quit their stand to take a circu- 
lar flight, which brings them back to tlie 
spot whence the gun alarmed them, and 
which the death of their companions 
cannot induce them finally to leave. 
Their flesh is eaten by tlie Kantschatkans, 
though extremely ill flavoured, and then- 
skins valued by those people as a highly 
ornamental dress, llie eggs are said to 
be extremely delicate, and it is remarka- 
ble that no two are spotted or streaked 
alike. 

C. glacialis, or tlie Northern diver, is 
thelargest of the genus, and weighs so 
much as sixteen pounds, measuring^ three 
feet six inches in length. This is found in 
various places in the North of Bnrope,but 
scarcely ever seen so far south as England, 
unless in winters extremely rigorous. It 
is rarely seen on land, being almost per- 
petually on the ocean, where it dives 
with extreme vigour in pursuit of various 
fishes, and with such dexterity as rarely 
fails of success. It can fly with rapidity, 
and to a great distance. In Iceland it is 
often found, and, while breeding, fre- 
quents the lakes and rivers of that 
island. The inhabitants of the banks of 
the Oby prepare the skin of this bird 
without injuring the feathers, and ren- 
der it convertible into compact, durable, 
and omamental parts of dress, as caps, 
or even mantfes, which are proofs 
against moisture, and afford extraordinary 
warmth. 

C. immer, or the imber, resembles the 
last in habits and manners. It is found 
in the lakes of Canada, and in those of 
Switzerland, as well as in almost all the 
northern parts of Europe. It will swim 
under water to the distance of a hun- 
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dred paces* and is catight by land or in 
the water with extreme difficulty. By a 
hooked line, however, baited with its 
favourite fish, it haa often been drawn up 
from a considerable depth, and thus ex- 
hibited to many observers a singular va- 
riety from the sportsman's usual prac- 
tice. • 

COMA, or CoMA-vieiL, a preternatu- 
ral propensity to sleep, when nevertheless 
the patient does not sleep, or, if he does, 
awakes immediately witiiout any relief. 
See MsDiriirE. 

CoKA, in botany, a collection of floral 
leaves, which, in the crown imperial, la- 
vender, sage, cow-wheat, and some other 
plants, terminate the flower-stem, and 
form an appearance like a tuft of hair. 

Coxa Berenices, Berenice's hair, in as- 
tronomy, a constellation of the Nortliern 
hemisphere, composed of stars near the 
Lion*s tail. See Astronomt. 

COHARUM, in botany, a genus of the 
Icosindria . Polygamia class and order. 
Natural ^rder of Senticoflle. Rosacex, 
Jussieu. Essential character : calyx ten- 
cleft; petals five, smaller than the calyx; 
receptacle of the seeds ovate, spong}', 
permnent. There is but one species; 
^'2> Qi pa]^9tre, marsh -cinquefoil, a na- 
tive of most parts of Europe, in boggy- 
ground. 

COMB, an instniment made of horn, 
ivory, tortoise-shell, box, or holly -wood, 
&c. and useful for separating and adjust- 
ing the hair, &c. 

C9KM-making-^ Combs are not only 
made for the purpose of cleansing the 
hair, but for ornament : they are some- 
times set with brilliant stones, pearls, and 
even diamonds ; some again are studded 
with cut steel : these are of different 
shapes, and are used to fasten up the hair 
when ladies dress without caps. Combs 
may, of course, be had of all prices, from 
the value of a few pence to almost any 
sum. They are generally made of the 
horns of bullocks or of elephants, and 
sea-horse's teeth, and some are made of 
tortoise-shell and ivory, others of box or 
holly-wood. The horns of bullocks are 
thus prepared for this manufactory: the 
tips are sawn off; they are then held 
in the flame of a wood Are ; this is called 
Toastingyby which the? become nearly 
as soft as leather. While in that state 
they are sUt open on one side, and 
pressed in a machine between two iron 
plates; they are then plunged into a 
trough of water, from which they come 
out hard and flat; they are then sawn into 
lengths, according to the size wanted. 



To cut the teeth, each piece is fixed into 
a tool called a claw. The maker sits on a 
triangular sort of a stool to his work, and 
under him is placed the claw that holds 
the honi, ivory, &c. that is to be formed 
into a comb. The teeth are cut with a 
fine saw, or rather a pair of saws, and 
they are finished with a file. A coarser 
file, called a rstsp, is used to reduce the 
horn, &c. to a proper thickness ; and 
when they are completely made, they 
are polished with charcoal and water, and 
receive their last finish with powder of 
rotten stone. The process used for mak- 
ing ivory combs is nearly the same as 
that already described, except that the 
ivory is first sawed into thin slices. The 
best ivory comes from the island of Cejr- 
lon, and Achen, in the East Indies ; as it 
possesses the property of never turning 
yellow, it is consequently much dearer 
than any other kind. 

Tortoise-shell combs are much es- 
teemed ; and there are methods of stain- 
ing horn, so as to imitate it, of which the 
following is one ; the horn to be dyed is 
first to be pressed into a flat form, and 
then done over w^ith a paste, made of two 
parts of quick-lime and one of litharge, 
brought into a proper consistence with 
soap-ley. This paste must be put over 
all the parts of the horn, except such as 
are proper to be left transparent, to give 
it a nearer resemblance to tortoise-shell. 
The horn must remain in this state till 
the paste be quite dry, when it is to be 
brushed off. It requires taste and judg- 
mentf so to dispose the paste, as to 
form a variety of transparent parts, of dif- 
ferent magnitudes and figures, to look like 
nature. Some parts should also be semi- 
transparent, which may be effected by 
mixing whiting with a part of the paste. 
By this means spots of a reddish brown 
wdl be produced, so as greatly to in- 
crease the beauty of the work. Horn 
thus dyed is manufactured into combs, 
and these are frequently sold for real tor- 
toise-sh^ll. 

COMBAT, in law, or single combat, 
denotes a form of trial between two cham- 
pions of some doubtful cause or quarrel, 
by the sword or batoons. This form of 
proceeding was anciently very frequent, 
particularly among the barbarous nations 
in their original settlements ; and obtain- 
ed, not only in criminal, but also in civil 
causes; being built on a presumption, 
that God would never grant the victory 
but to him who had the best right It 
was originally permitted, in order to de- 
termine points respecting the reputation 
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ijt mdividualf, but afterwards became 
mucli more extensive. Tbe accuser first 
"swore to the truth of bis accusation ; the 
accused gave him tbe lie : upon which 
each threw down a gage, or pledge of 
battle, and the parties were committed 
priaoners to the day of combat. See 
Champioit. 

COMBINATION, in mathematics, is 
the variation or alteration of any number 
of quantities, letters, sounds, or the Uke, 
in all tbe different manners possible. It 
is shewn, in tbe memoirs of the French 
Academy, that two square pieces, each 
divided diagonally into two colours, may 
be combined 64 different ways, so as to 
form so many different kinds of chequer- 
work ; wbicn appears surprising enough, 
when one conuders that two letters or 
figures can only be combined twice. See 

CBASeBB. 

CoMBiiTATioir, doctrine of. Prob. 1. 
Any number of quantities being given, 
together with the number in each com- 
bination, to find the number of combina- 
tions. One quantity admits of no combi- 
nation : two, a and b, only of one combi- 
nation ; of three quantities, a be, there are 
three combinations, viz. ab^acjb c ; of 
four quantities, there are h\x combina- 
tion% VIZ, a b, a c,a df b e, b d, c d ; of five 
quantities, there are ten combinations, 
t4z. ab,aeybc9ad,bdfCd,aeabe,cet 
de. Hence it appears that the numbers 
of combinations proceed as 1, 3, 6, 10 ; 
that is, they are triangular numbers, 
whose sides differ by unity from the 
number of given quantities. If this then 
be supposed 9, the side of the number of 
combmations will be g — 1, and so the 

number of combinations ^^-^^^^^ — i ^-i — ^' 

See TaiAVou£AB itum bkbs. 

If three quantities are to be combined, 
and the number in each combination be 
three, there will be only one combina- 
tiun, a b c; if a fourth be added, four 
combinations will be found, ab c, ab d, 
b c d,a c df if a fifth be added, the com- 
binations will be ten, viz, abc,abdfbcdt 
ac d,ab e, bde, bee, ace, adei if a 
sixth, the combinations will be twenty, 
&c. The numbers, therefore, of combi- 
nations proceed as 1, 4, 10, 20, &c. that 
is, they are the first pyramidal triangular 
numbers, whose side differs by two units 
from the number of given quantities. 
Hence, if the number of given quantities 
be q, the side will be 9 — 2; and so the 

number of combinations ^"7 ^-^^ 

rfo. ^ ^ 



If four quantities are to be combined, 
we shall find the numbers of combina- 
tions to proceed as pyramidal, triangular 
numbers of the second order, 1, 5, 15, 
^5, &c. whose side differs from the num- 
ber of quantities W the exponent minns 
an unit. Wherefore, if the number of 
Quantities be q, the side will be 9 *- 3, 
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and the number of combinations - 

2 3 4 

VUXBSRS. 

Hence is easily deduced a general 
rule of determining the number of com- 
binations in any case whatsoever. Sup- 
pose, for example, the number of quan- 
tities to be combined q, and the expo- 
nent of combination n ; the number of 

combinations will be - — -^^ ^^ * 

?i:2±3.£=^. tc. till the number 

o 4 

to be added be equal to n. Take 9 =s 

and h as 4, the number of combinatems 

.... 6— 4-f 1 6--4-K2 6— 4-h3 

will be J 5 — ^ 

6 — 4-h4 6 — 3 6 — 2 6—1 — 6-^-0 
4 "" 1 2 « 4 

12 3 4 

If it be re({uired to know all the |>08si- 
ble combinations of the given quantities, 
beginning with the combinations of the 
several two's, then proceeding to three's, 

&c. we must add »-r- — V" -^^-^ — -«— 

g4'0>y-3 y-2g-l y-f-0 

3 12 3 4 

Whence the number of all the possible 

combinations will be ^. ^7" +'? ^T 
y-2 gyly2^ — 3 79 — 1 
3 "^1 2 3' 4 ■*" iT" 
g — 2flr— 3o— 4 . . . . ^. 
^ ^ 4^ 5 — which IS the sum of 

the unciae of the binomial raised to the 
power q, and abridged of the exponent 
of the power increased by unity 9 -f I. 
Wherefore, since these uncix come oat 
1 -f 1, by being raised to the power 9; 
and since 1 -f 1 is equal to 2, 2^ — q — 1 
will be the number of all the posable 
combinations. For example, if the num- 
ber of quantities be 5, the number of pos- 
sible combinations will be 25*-^asa3 — 
6«26. 

Prob. 2. Any number of quantities be- 
ing c^ven, to find the number of all these 
changes which these quantities, combined ! 
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in aH the roannen possibto^ can under- 
go. Let there be two quantities a and 6, 
their variations will be two ; consequent- 
ly, as each of them may be combined 
with itself, to these there must be added 
two variations more. Therefore the num- 
ber of the whole will be 2 + 2 » 4. If 
there were three quantities, and tJie ex- 
ponent of the variation 2, the combina- 
tiofis will be 3, and the changes 3 ; to 
wity a b, a c, if c, and b a^ c a, c b ,- to 
which if we add the three combinations 
of each quanUty with itself aa^bb, c c, 
we shall have the number of changes 
3-|-3 + 3rB9. 

In like manner, it is evident, if the 
giren quantities were 4» and the exponent 
2, that the number of combinations will 
be 6, and the number of changes like- 
wise 6, and the number of combinations 
of each quantity with itself 4 ; and there- 
fore the number of chang^es 16 ; if with 
the same exponent the given quantities 
were 5, the number of changes would be 
25 ; and in general, if the number of the 
quantities were n, the number of changes 
would be fi'. 

Suppose the quantities 3, and the ex- 
ponent of variation 3, the number of 
changes is found 27 ess 3iyviz. a a a, a a b^ 
aba^baa,aac,acapcaa9abb,bab, 
h b Of ab Cf b aCfb c Qt acb,cab, cbiif 
a cc,c a^9 c eOfb bb, bbc, c b b, b c b, 
b c C9 cb c^ c e b, c c c. In like man- 
ner it will appear, if the quantities were 
4, and the exponent 3, that the number 
of changfes would be 64 ss 4' ; and in 
genera], if the number of quantities was si 
n, and the exponent 3, the number of 
changes would be n3. 

By proceeding in this manner it will 
be found, if the number of quantities 
be 1^ and the exponent n, that the num- 
ber of changes would ben". Where- 
fore, if all the antecedents be added, 
where the exponent is less, the number 
of all the possible changes will be found 
n^ + n"-» -f n"-» H- »"~» + »**"♦> *«c. 
till the number subtracted from n leaves 
1, because the beginning is from single 
quantities taken once. 

Since, then, the number of all possible 
changes is in a geometrical profession, 
the nrst or smallest term of which is n, 
the largest n", and the denominator nt ; 
it will be equal (n"+i — «) -r- (n — 1). 
Suppose » 8B 4, the number of all possi- 
ble variations will be (45— 4)^(1— 4) a 

?^«340. 

3 

Suppose again n ■» 24, the number 
of all the poasible variations will be 



(24»J— 24) -4- (24— 1) = 32009658644. 
406818986777955348250600 divided by 
23 =s 139172428888725299942512849340- 
2200. In so many various methods may 
the 24 letters of the alphabet be varied 
and combined among themselves. 

CoMBiiTATioir, in chemistry, is the inti- 
mate union of two bodies; by chemical 
attraction, into one substance, so that 
neither of them can be recognized, nor 
can they be separated from each other by 
any mechanical force. Of this principle 
are the following instances. Salt will 
unite with water, from which it cannot 
be separated again but by chemical agen- 
cy. Sulphur and lime may by beat be 
united, and form a compound, the pro- 
perties of which are totally dissimilar to 
those of either the substances used. In 
botli cases an affinity has been exerted 
between the substances, and they have 
combined. Combination is to be distin- 
guished from mixture, in which dissimi- 
lar particles are blended tog^tlier, with- 
out being united by attraction, in which 
no new qualities aTe acquired, in which 
the difference of parts is easily discover- 
ed, and these parts are capable of being 
separated by mechanical means. It is 
distinguished from aggregation, which is 
merely the union of particles of the same 
kind of matter, forming an aggregate, 
uniform in composition, but possessing all 
the properties of the particles of which 
it is composed. 

Com BiiTATioir, in military science. One 
ought to regard combination as forming 
a part of military science. A general, who 
has an enterprize in contemplation, 
should, before he risks the execution of 
it, combine well in his mind all the ideas 
that can lead to its success; and he 
ought not always to rely on his own solu- 
tion of the ease. But when his ideas on 
the subject are pretty well fixed, he 
should lay them before the general offi- 
cers, who are under his orders or com- 
mand, for their opinion and concur- 
rence. 

CoxBiirATioir, in law. Combinations 
to do unlawful acts are punishable before 
the unlawful acts are executed ; this is to 
prevent the consequences of combination 
and conspiracies, &c. 

COUBRETUM, in botany, a genus of 
the Octandria Monogynia class and or*, 
der. Natural order of Calycanthemar. 
Onagne, Jussieu. Essential character : 
calyx four or five toothed, bell-shaped, 
superior ; corolla four or Bve-petalled, 
inserted into the calyx; «tamma very 
long ; seed one, four or five-angled, the 
angles membranaceous. There are four 
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iipeci^B. This eenus is very imperfectly 
known, and being a very 'fine one, de- 
serves the attention of the cultivators pf 
exotic plants. 

COMBUSTION. The temperature of 
bodies may be raised by various means, 
which are generally such as produce an 
ag^ tation among the particles. The sun's 
light, and also the chemical or mechani- 
cal kcttons of bodies upon each other, if 
8ufEc*entIy intense or rapid, produce 
this effect. One of the must generally 
known methods of producing a high 
tempemture consists in striking or rub- 
bing bodies together ; and there is no ac- 
tion more familiar to us, for this pur- 
pose, than the striking of a flint against a 
piece of steel. "Whenever an elevated 
temperatupe is thus produced in a body 
communicating with the open air, it is 
observable that, according to the nature 
of the hotly itself, the heat is either con- 
ducted away, and nothing farther hap- 
pens, or else it continues, and even in- 
creases, so as to spread by communica- 
tion through every part of the body, and 
produce a change in its nature. Thus, if 
one corner or extremity of a thin piece 
of stone or glass be made red hot, it will 
soon become cold again, and no farther 
effect will follow ; but it the corner of a 
piece of paper or wood be heated in like 
manner, it will not, in common circum- 
stances, become cold again without al- 
teration, but the heat wdl be communi- 
cated to the whole mass, and will con- 
tinue until the body shall have undergone 
a remarkable change. This phenomenon 
is called combustion or burnmg ; the bo- 
dies which are liable to it are called com- 
bustible ; and after ihey have undergone 
this process they are said to have been 
burned. 

There are scarcely any chemical 
changes, by which heat is produced, suffi- 
cient to exhibit the appearance of light, 
unless oxygen be in the act of entering 
into combination with a combustible body. 
One of the earliest observations respect- 
ing ordinary combustion must have been, 
that it cannot take place without com- 
mon air, and that it is extinguished bv 
shutting out the ur. it is now well 
known, that the air acts only by means 
of its oxygen, which unites with and 
changes the combustible body. 

The earlier doctrines respecting heat 
and fire are scarcely entitled to notice ; 
and certahily must not occupy our pages. 
It will be sufficient for us to remark, 
that the hypothesis of an element called 
Are, which was supposed to escape from 



burning bodies and ascend to a sphere a- 
bove, was modified by Beocber and Staiil, 
by the supposition of a general orinciple, 
assumed to exist in all combustible bodies, 
and denominated phlogiston ; capable of 
passing in combination from one body to 
another, or of flying off with a violent 
agitation, in which the Jleat was inrumined 
to consist As this tiif ory was estaikAisli- 
ed upon the obscn siior- of a number of 
striking chemrr-^l P^^* ^^ *•* ^^^ * ^'^a 
time unicversally rcleiveil. Various nuxii- 
fications werei however, proposed by 
different chemists, as discoveries c:ane 
to be made ; particidarly with re^rd to 
the agenc}' and combination of air in bo- 
dies, and 'afterwards those of the exist- 
ence of oxygen, and the laflvs by which 
heat, or the cause of temperature, is go- 
verned. These advances led to the re- 
jection of phlogiston altogether; a 
change of theory* which was more rapid- 
ly effected by tlie patronage, exertions, 
and 8<aentific labour of Lavoisier ; who 
devoted the influence of an elevated situa- 
tion, the extent of his fortune, and the 
powers of an uncommonly clear and 
comprehensive intellect, to tliis object 
It is to be regretted that, with claims 
so well founded and so great, this philoso- 
pher should have sought for more ; but it 
IS certainly true, that he himself gave sup- 
port to the powerful cry of that par^, 
which has proclaimed him th0 author of 
the modem theory of combustion ; where- 
as, if they had continued to do justice to 
Rey, Hooke, Mayow, Hales, Bayen, 
Priestley, and others, there would have 
been little of absolute facts left for La- 
voisier to claim in the way of original dis- 
covery; though it would be difficult to 
find adequate terms to express the obli- 
gation under which the scientific worid 
is placed with regard to him, for his am- 
ple and accurate repetition of experimen- 
tal investigations, and the very luminous 
and able manner in which he has digest- 
ed and stated tlie whole mass of nets, 
and applied them to theoretical results. 
Combustion, as understood by modem 
chemists, is the rapid combination of oxy- 
gen with a body, which is attended with in- 
crease of temperature and the emission of 
light. The burned body is therefore an 
oxygenated compound. Thus we may 
form a notion of combustion by burning 
a piece of iron wire. If the diameter of 
the wire be veiy small, such, for ex- 
ample, as half the thickness of a hair, 
and it be made up into a tuft like wool, 
it may be lighted by a candle, and will 
bum, like other more readily combusii- 
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ble bodies, until it has received a cer- 
tain portion of oxygen, after wiiich the 
combustion will cease, if the same iron 
had been exposed to the atmosphere with- 
out additional heat, it would also have 
attracted oxyg^cn, but in a longer time ; 
and though the result might have been 
the same, we should not have called 
this slow |»rocess by the name of com- 
bustion. 

Though the modem theory of combus- 
tion is simplified by rejecting phlogiston, 
and rendered more Accurate by compre- 
hending facts formerly unknown, yet it 
niust not be disguised, that it is inade- 
quate to account for the great and most 
striking fact, namely, the increase of 
temperature, otherwise than by hypo- 
thesis. Heat, or. elevation of tem|>era- 
tnre, seems, in the opinions of all philoso- 
phers, to consist in the agitation of the 
particles of something, whether we sup- 
pose that thing to be the hrody itself, or a 
peculiar eleme nt called caloric. Accord- 
ing to those philosophers who assert 
the existence of this last principle, th« 
combination of oxygen and the combusti- 
ble body does emit or give out caloric, 
either because there is less room for it in 
the new compound, of which the capa- 
city is changed, according to Dr. Irvine's 
doctrine; or because a portion of caloric, 
which wai before latent, or combintnl in 
one or both of the component parts, is, 
according to Black, given out in conse-. 
quence of the resulting attraction of the 
new compound for it being less than be- 
fore. They, who are disposed to see this 
subject ti-eated at length, may consult 
the system of the ingenious Fourcroy, 
where they will find the modern caloric 
affording the same general services to 
chemical hypothesis, as were formerly 
obtained from its predecessor, phlogis- 
ton. 

NotA^'ithstandingthe truly valuable and 
numerous discoveries of facts by Black, 
!r\'inc, Crawford, and other modern philo- 
sophers, we are farfrom being in posses- 
sion of proof, that elevation of tempera- 
ture is universally occasioned by diminu- 
tion of capacity, or the extrication of 
latent heat. But, as we are upon the 
whole more habituated to consider bodies 
themselves, than their properties in the 
abstract, a preference has been given to 
the method of ascribing events to pecu- 
liar additional substances, rather than to 
motions op modifications of the bodies in 
which they may take placfe. Many emi- 
nent phildsophers have,nevertheless,con- 
<dcred heat as a motion in the particles 



themselves ; but it is noli so easy to specu- 
late upon the principles of motion among 
a sy stem of particles, as it is to assert the 
combination and disengagement of a 
chemical element, though this assertion 
docs not remove the difficulty, but only 
places it a step farther off. 

If we admit that tlie particles of a 
body do not touch each other ; as ap. 
pears to be established from the differ- 
ent degrees of inertia and of weight, as 
well as from the expansions and contrac- 
tions occasioned by change of tempera- 
ture, and other causes ; and if we Jike- 
•wiae consider the partkles as attracting 
each other, — it appears to follow by ana- 
logy, from what we know of the rest of 
the univcrse,that they must be kept asun- 
der by motion. From this inference we 
shall be led to consider natural masses 
as distinct systems of revolving particles; 
comparable witli those nebule which oc- 
cupy die celestial spaces, and of which 
the parts are, no doubt, governed by 
comet ary and planetary revolutions. It 
is much to be regretted, that the mathe- 
matical consideration of this subject by 
Mr. Bu^e, in a work announced in 
Nicholson's Journal, vol. iii. p. 234, quar- 
to series, has not yet been laid before the 
public. 

The ordinary appearances of bodies in 
a state of combustion may be explained, 
in a general way, by attending to the state 
of the bodies which undergo it. If the 
parts of an ignited body, such as that 
of a piece of charcoal, become oxygena^ 
ted, previous to or at the very instant 
of their separation fi-om tlie mass, there 
will be no appearance of light hue at the 
surface of tl»e burning body ; but if small 
parts of the body be separated from the 
general mass, during the very process of 
combustion, and before it is completed, 
as happens mechanically when the par- 
ticles of iron aie torn of}* by the action 
of a dr\' grindstone, or chemically when 
the particles of fat rise in vapour from 
the wick of alighted candle, a burning 
mass will be seen, variable in its figure, 
which, in the latter case, is called flame. 
And that this explanation accounts for 
the flame of burning bodies is manifest- 
ed, from the little difference between the 
two phenomena here mentioned, and the 
still less difference between the resuhs, 
namely flame, which are produced by 
projecting the dust of rosin, or a stream 
of hydrogen, through the flame of a 
candle. 

According to the theory which sup- 
poses caloric to be an independent sub- 
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■tance, combustion must be a mpid union 
of oxygen with a combustible Dody;and 
the heat has been supposed to be given 
out from the oxyg«n during a condensa- 
tion of this last, which, it is imagined, 
takes place universally in this process. 
This, however, has not been proved. 

Dr. Thomson, considering caloric and 
light as distinct substances, has adduced 
many lacts and observations, to prove, 
that as caloric abounds in oxygen, so 
light is a component part of every com- 
bustible. And thence, according to his 
doctrine, while the base of oxygen 
combines with the base of the combusti- 
ble, the caloric of the one and the light 
of the other unite in the form of fire. ' 
From this theory he shows why, in the 
tran^sitions of oxygen from one combusti- 
ble base to another, the act of combustion 
does not take place ; namely, because the 
caloric of the oxygen has no light pre- 
sented to it to combine with. The whole 
doctrine, though undoubtedly requiring 
further developement and proof, is enti- 
tled to the greatest attention of chemists. 
See CALonic, Capacitt, Chkmibtht, 
Hrat. 

CoMBUSTTOir of Uving mdividuafs of the 
kunumtpeciea. Citizen Lair, in 1797, com- 
municated to the Philomathic Society at 
Paris, a memoir on the spontaneous com- 
bustion of human individuals,of which in- 
stances are related in the Copenhagen 
Acts of 1692; the Annual Register, 1763 
and 1775 : the Philosophical Transac- 
tions, 1744 ; the Observations of Le Cat, 
1729 Mnd 1749; and the journal de Me- 
decine for 1779 and 1783 : and to these 
he has added some others related by per- 
sons hving at Caen, and on the testimony 
of a surgeon of the same town, who at- 
tested tlie circumstances of an event of 
this description by a verbal process. 

Difficulties would no doubt be offered 
for reasoning against these fiicts; but 
the writer remarks/ that human testimo- 
ny is not to be rejected, unless the pro- 
bability that the facts must be impossible 
shall be greater than that arisinsf tromthe 
concurrence of evidence; and he adds, 
that the narratives^ though varying so 
widely as to time and place, do very re- 
markably agree in their tenor. The cir- 
eumstances are, that (1) the combustion 
has usually detroyed the person, by re- 
ducing the body to a mass of pulverulent 
fatty matter, resembling ashes. 2. There 
were no signs of combustion in surround- 
ing bodies, by which it could be occasion- 
ed, as these were little if at all injured ; 
though (3) the combustion did not seem 
to be so perfectly spontaneous, but that 



some slight cause, such as the ^e of a 
pipe, or a taper, or a candle, seems to 
nave began it. 4. The persons were ge- 
nerally much addicted to ihe use of spi- 
ritous liquors; were rery (at ; in most in- 
stances women ; and old. 5. The extre- 
mities, such as the leg^ hands, or crani- 
um, escaped the fire. 6. Water, instead 
of extinguishing the fire, g^ve it more ac- 
tivity, as happens when hi is burned. 7. 
The residue was oily and fetid ashes, with 
a greasy soot, of a veiy penetrating and 
disagreeable smell. 

The theory of the author' may be con- 
sidered as hypothetical, until maturer ob- 
servations shall throw more light on tlie 
subject. The principal iactis, that char- 
coal and oil, or fat, are known in some in- 
stances to t^e fire spontaneously, and 
he supposes the carbon of the alcohol to 
be deposited in the fat parts of the hu- 
man system, and to produce this effect. 

COMEDY, a dramatic poem, represent- 
ing some event in common life, which is 
supposed to take place among private in- 
dividuals. Its object is to ridicule the 
vices and folKes of mankind. 

The unities of action, time and place, 
the division of the acts, the introduction 
of episodes,the intermixture of the scenes, 
are common to both tragedy and comedy. 
But in other essentials tliey differ : the 
one inspires terror and pity; tlie other 
excites gaiety and mirth. The characters 
in tragedy are, kings, princes, tyrants, 
heroes ; those in comedy are, ridiculous 
people of quality, cits, valets, gossips, 
&c. The style also of the laUer has its 
peculiar characteristics ; it should be 
simple, lively, familiar, and replete with 
sallies of wit, satire, and genuine humour. 

As almost all the rules of dramatic poe- 
try are constructed with a view to 
strengthen the resemblance of fiction to 
reality, they ought in comedy to be most 
minutely attended to ; because, as the 
scenes it represents bear a nearer affinitv 
to real hfe, any defect in the resemblance 
is more readily discovered. Hence the 
necessity of truth in the delineation of 
character, of simplicity in the texture of 
the intrigue, of spirit and consisteiK^ in 
the dialogue, and of g^enuine nature in 
the sentiments. Hence, too, that grand 
requisite, the art of concealing art, in nu- 
naging the progressive intricacy of the 
plot, which constitutes the illusion of 
theatrical representations. The intrigue 
of comedy does not consist in the con- 
stniction of a fable barely probable, but 
in a natural series of familiar events, d^ 
velopcd in the most clear and impressive 
way. It may be of use, therefore, to trace 
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the rifle and pfogresA of comedy,, with its 
Tarious reToiutioBS, in order to examine 
the principles on which those rules are 
founded, and to point out their various 
applications. 

On the waggon of Thespis, comedy waii 
a mere tissue ofribalclry, uttered to the 
passing multitude by vinugers, with their 
faces stained with wine-lees. After the 
example of the Sicilian poets Epicoharmus 
and Phormis, Crates gave it a more regu- 
lar form, and raised it to a more appro- - 
priate stage. Comedy then took for its 
model the tragedy invented by iEschy- 
lu% or rather Doth were founded on the 
poems of Homer. This epoch is, pro- 
perly speaking, the origin of comedy 
among the Greeks ; they divided it into 
the old, the middle, and the new. The 
Athenian comedians at first produced sa- 
tires in action, that is to say» they repre- 
sented characters known and named, 
whose follies and vices they imitated. 
This vss the old comedy. 

To repress this licence, the laws for- 
bad the mention of names. Neither the 
malignity of the poets, however, nor that 
of the spectators, lost any thing by this 
interdict. The resemblance of masks, 
dress, and gesture, designated public 
char&cters so well, that thev were recog- 
nized at sight. Thus, in the middle co- 
medy,- the poety having no longer to dread 
the reproach of personality, was embold- 
ened in his saUncal attacks ; at the same 
time he was doubly sure of applause ; for, 
while fieeding the malice of his audience 
by the blackness of his portraits, he af- 
forded their vanity the gratification of 
guessiiig his originals. It was in these 
two pieces that Aristophanes so often 
triumphed, to the shame of the Athe- 



Satirical comedy presented at irst 
view many appearances of advantage. 
There are vices, against which the institu- 
tions of a state provide no punishment. 
Self-interestedness, or incapacity in the 
administration of public anairSy ingrati- 
tude, infidelitv, breach of promise, the 
tacit and srtful usurpation of the merit of 
another — ^all these escape the severity of 
law. Satirical comedy assigned to them 
a punishment the more ternole, as it was 
inflicted in a public theatre. There the 
^ty were arraigned, and the people sat 
m judgment) It was doubtless to main* 
tain so salutary a species of terror, that 
the first satirical poets were not only to- 
lerated, but even hired by the magistracy* 
as censor* of the republic. Even Pkto 
was led away by this apparent advantage, 
when he adoutted Aristophanes into his 
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banquet : if, indeed, the Athenian satt^ 
rist* and the Aristophanes of the banquet* 
are one and the same person, which may 
at least be fairly doubted. 

Such was the state of comedy at Athens* 
when her two great tragic poets acquired 
the glory,of rendering virtue interesting, 
and crime odious, by the most affecting 
and terrible pictures. How sing^ilar, that 
the same people should delight in exhi- 
bitions so opposite and contrasted ! the 
heroes of Sophocles and Euripides were 
no more, but the safi^e calumniated by 
Aristophai^es was still living. The Athe- 
nians could applaud with enthusiasm the 
great men of former davs, while at the 
same time they could behold with satis- 
faction their wisest philosopher exposed 
to contempt and ridicule. 

The government, too late, perceived 
that the poets had eluded, in what was 
called middle comedy, the law which for- 
bad the mention of names ; they enact- 
ed another, which banished from the stage 
all personal imitation, and restricted co- 
medy to the general representation of 
manners. This was the xra of new co- 
medy : it ceased to be a direct satire, 
and assumed the legitimate and classical 
form which it has since preserved, lie- 
nander shone in this department ; a ))oet 
as elegant and natural as Aristophanes 
was the reverse. We cannot but deeply 
regret the loss of his works, when we 
read the euloffies which Plutarch, in 
common with adl the ancients, has pro- 
nounced on them.' 

But it is easier to copv what is gross 
and low, than what is refined and noble » 
hence the first Latin poets chc^e Aristo- 
phanes for their model. Of this number 
was Piautus, who, notwithstanding, does 
not resemble him. Terence, who came 
after Piautus, imitated Menander, with- 
out equalling him ; Caesar used to call 
him a demi-Henander, and reproached 
him with his wsnt of the tu amucay by 
which is meant those master-strokes 
which fathom characters, which dive 
into the inmest recesses of the soul, and 
expose its hidden vices to public derision 
and shame. 

Piautus excels 4n gaiety, strength, and 
variety t Terence in truth, delicacy, and 
elegance : the one has the advantage of 
imagination, unrestrained by the rules of 
art orer talents subjected to all those 
rules ; the other has the merit of uniting 
sprightliness with decency, politeifess 
with pleasantry, and exactness with ease ; 
the one amuses by the matter, the other 
by the style ; and we wish Piautus hsd 
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the refinemerit of Terencei and Terence 
the humour of PUutus. 

The modifications of comedy in its first 
stages, and the vatieties observable in It 
at the present da)r, all originate in the 
predominating character of each particu- 
lar people, and in their respective forms 
of government. Thus, in a democratical 
state, the administration of government, 
and the conduct of the leading mn, be- 
ing the chief objects of animadversion 
and censure, the Athenian people, ever 
discontented and restless, delighted in 
theatrical satires, which exposed not onlgr 
the vices of individuals, but the coitcems 
of government, the prevarications of ora- 
tors, the faults of generals, and even their 
own &cility to be duped and corrupted. 
Hence their applause at the political sa- 
tires of Aristopnanes. This licence was 
repressed as the government grew less 
popular, as may be fleen in the later co- 
medies of that author, and in what ves- 
tige remains of those of Menonder. In 
these the state was always resp^ected, and 
private intrigues were substituted for 
public cabals. 

The Romans ilnder the consuls, as 
jealous of liberty as the Athenians^ but 
more jealous oflhe dignity of their go- 
vernment* never suffered the republic to 
be exposed to the shafts of poetic ridi- 
cule : hence their first comic authors ven- 
tured upon personal, but never upon po- 
litical, satire. 

The low popular comedy was always 
freely tolerateo, and the comedy of Gre^ 
cian manners, called Palliata, enjco^ed 
eaual indulgence ; but when the nobles 
or Rome were introduced on the stage, 
as in the pieces called Prxtextae and 
Togatc, the action was more reatrain- 
ed, and ridicule was banished. This 
style, as Seneca observes, holds a middle 
rank between comedy and tras^dy. Bqfc 
as luxury gradually softenea the man- 
ners of Rome, comedy lost its keenness 
and severity; and the Roroans» having im- 
bibed the vices of the Greeks, Terence, 
to pourtray them, had only tp Copy Me- 
nander. • 

The same influence of public taste and 
political Institutions has determined the 
character of comedy in eve^ nation in 
Europe, since the revival of letters. A 
nation, which once affected a proud so- 
lemnity of manners, and a romantic pride 
of sentiment, formed the model of its 
drama or intrieues full of incident, and on 
characters replete with hyperbole. Such 
is the Spanish theatre, their dramatic au- 
thors displa} s forced exaggeration, and 
a freedom of imagination, which viokttea 



aUniles. Tet with tbeaefiuats» added to 
a fondness for puerile conceits, mnd br 
fetched equivoques, *Lope de Vegm hss 
attained to the first rank among OEiodeni 
poets. He unites the happiest dtacruni- 
nation of character to a strength of in- 
vention, which even Comeille could ad- 
mire. He took from Lope the chancter 
of his Menteur, and he declares he 
would have given two of his best pieces 
to have imagined it. 

The Italian comedy is strongly indica- 
tive of the disposition of the people. 
Points of honour, amours, rc'^mijre for 
falsehood in affairs of ^aUantr^ furnish 
abundance of perilous mtrigues for lo- 
vers, and of endless play for the coque- 
tries of valets and waiting women. The 
ra^ of pantomime and oaricature is con. 
spicuous in all the comedies of the It^ 
li^ns, and ihey indulge it at the expense 
of their hetter jud^ent. Their plots 
ane devoid of ingenuity, sense, and wiL 
There is hardly one ampng the immense 
collections of Uieir pieces, which a man 
of taste would bear to read to the end. 
Indeed, the luliansat lasthsgan to be 
aensibleof this, and Florence sel the ex- 
ample of snbstituting for these miserable 
farces the best comedies of Moliere 
translated'jnto Italian. Other sUtctf fol- 
lowed the example, and in sU probability 
the French comedy will soon beconae g«. 
neral in Italy. 

J A nation, .formerly counted the first in 
politeness and refinement, when every 
individual made it a duty to conform his 
sentiments end ideaa ip the manners of 
society, w\^en prejudices were princi- 
ples, and usages laws; this nation could 
afTordfew originals, its characters Were 
softened by dmicnce, and its^ces pal- 
liated by good-breeding. The French 
comedy has, however, served to improve 
the English stage as much as the i^er- 
ence ofmannera would allow. Mohere 
is certainly a just model of comic excel- 
lence : he possesses that philosophic 
penetration, which seises extremes » 
well as their intermediate deg^«es, and 
that power of contrast, which nfes force 
to his painting, which the delicacy of his 
pencil might otherwise have lost. 

In a country like ours, where eveiy in- 
dividual glories in his privilege of dunk- 
ing for himself, originals must always 
abound. Hence the English comedy ex- 
cels aU others in stren^-of character, 
and in the true expression of nature : it 
is simple, consistent, and philosophicaL 
llie genius of Shakespeare has been con- 
sidered by some as most happy in come- 
dy ; the truth ia, that in every depart- 
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I iBentofthe drama he is supreme. Clouds 
and mists may at thnes obscure hini, but 
I be is still the sun of the poetic hemi- 
{ sphere, and aQ other luminaries before 
hjs splendour must dwindle to the mag- 
nitude of stars. 

The plays of his contemporaiy, Jon- 
•00, thoiovfa ^tiquated and obsolete, 
contain ssllied. 0f the finest safite, and 
strokes ofgenuine comic humour. Those 
of Fletcher and Massinger, and of other 
poets of that age, had Uie meKt of con- 
tribating to the advancement oC our dra^ 
ma, and laid the foimdation of its present 
excellence. 

After a dark period of puritanical 
fanatxnsm, the {^nsrlish comedy revived 
in the reign of Charles 11. ; but the stage 
WIS but too faithful amfrror of his lioen- 
tioa^ court The comedies of Dryden 
are tinged with this* alloy : indeed, in 
other respei;^ they add little honour 
to the name of that poet Those of Ot- 
vty are too obscene to be acted, or 
even read.* The comic muse of Con- 
greve has been equally blamed for licen- 
tiousness and for exuberance of wit The 
latter reproach may perhaps juatly apply 
to the best comic productions of the pre- 
•cntagc. . 

Comedy has been divided into three 
kinds, according to the ends which it 
proposes. By pourtraying vice, it ren- 
ders it contemptible, as tragedy renders 
crime odious : this is characteristic come* 
dy. When men are represented as the 
sport of- fortune, it is called incidental 
comedy. When the domestic virtues 
aj% drawn in amiable colours, and in si- 
tuations where misfortune renders them 
interesting, it may be termed sentimental 
comedy. 

The first of these is the roost useful to 
manners, and at the same time the strong- 
est, the most diflicult, and of course the 
nrest It traces vice to its source ; it at* 
tacks it in its principle ; it presents the 
mirror to mankind, and makes them 
blush at their own image. Hence it sup* 
poses in its author a consummate know- 
ledge of human nature, a prompt and ae* 
curate discernment, and a vigour of fancy, 
which seizes at once what penetration 
could not comprehend in detail. 

Incidental comedy is perhaps the most 
successful and popular, as it keeps the 
attention continually awake by liveljr and 
unexpected changes, and as it furnishes 
a source of amusement and mirth, when 
the sallies of wit might fail in their eflTect 
by too frequent recurrence, if notielicr- 
ed by such aid. 



Sentimental comedy is perhaps more 
usefiU to morals than even tragedy, as it 
excites a deeper interest, because the 
examples it holds forth affect us more 
nearly. But aa the style of comedy can 
neither be sustained by the grandeur of 
objects, nor animated oy the strenKth of 
incident and situation, as it should be at 
the same time familiar and interesting, 
there are twodi^erent extremes to be 
avoided--of being cold, and of being ro- 
mantic. Simple nature ia the true mid- 
dle path, and it is the highest effort of 
art to be at the same time artful and na- 
tural. 

A stvk of comedy superior to these ia 
that which unites charactetisttc with in- 
cidental comedy. Here the characters are 
involved by the foibles of the min<i and 
the vices of the heart in the most humi- 
liating cross purposes, which expose 
them to the laughter and contempt of 
the audience. A happier specimen of 
this stvle could not be found than in the 
School for Scandal. 

Such are the three kinds of comedy. 
There are others, which we have pur- 
posely omitted to enumerate. Firsts 
that obscene comedy, which is no longer 
sufiTered on the stage but by a sort of 
prescription, and which cannot excite a 
smile without raising a blush ; secondly, 
that drama of false sentiment, the on- 
springofthe German school, which once 
threatened to destrov our taste for ge- 
nuine comedy, but which )ias now hap- 
pily passed into oblivion ; and, lastly, that 
comedy of low fun and pantomine trick, 
the feeble resource of minds without 

Senius, talent, or taste, which it is the 
isgrace of the British stage of the pre- 
sent day to bring forwar^ and the re- 
proach of the British public to tolerate 
and encourage. 
COMBT. See Aswqvovt. 
CQMETAKIUM, a curious machine^ 
exhibiting an idea of the revolution of a 
comet about the sun. It is contrived in 
such a manner, as by elliptical wheels to 
shew the unequal motion of a comet in 
every part of lU orbit The comet is re- 

E resented by a small hnuu ball, carried 
y a wire, in an elliptic STOove, about the 
sun in one of its foci, ana the years of ita 
period are shewn by an index moving 
with an eouable motion over a graduated 
silver circle. 

COMETES, in boUny, a genus of 
the Tetrandria Monogynia class and or- 
der. Natural ordet of Tricoccae. Es- 
sential character: involucre four-leav- 
edy three-flowered ; calyx four-lea?ed ; 
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capmle tricoecoug. One species, vtz. 
C. skerniflorty an annual, and a native of 
Suratte. 

COMMA, among mmmarians, a point 
OP charactcp marked thus (,), serving to 
denote a short stop, and to divide the 
members of a period. 

COMMANDANT, in the army, is 
that person who has the command of 
a garrison, fort, castle, regiment, compa^ 
ny, &c. 

COMMANDER, in the navy, an officer 
who has the command of a ship of war un- 
der 30 guns, a sloop of war, armed ship, 
or bomb-vessel. He is entitled Master 
and Commander, and ranks with a Major 
of the army. 

CoMHAHOBB in Chief, is the chief 
Admiral in any port, or on any sta- 
tion, appointed to hold the command 
over all other admirals within that juris- 
diction. 

COMMELINA, in botany, so. called in 
honour of John and Calmer Coroelins, 
two famous Dutch botanists, a genus of 
^e Triandria Monogynia class and order. 
Natural order of Ensatx. Junci, Jussieu . 
Essential character : corolla sii-petalled ; 
nectaries three, cvoss-shaped, pedicelled. 
There are twelve species, natives of warm 
dimates. 

COMMENDAM, in the eccleuastical 
kw, Uie trust or administration of the 
revenues of a benefice, given either to a 
layman to hold, by way of dtpoMtunh 
for «ix months^ in order to repairs, &c. 
or to an ecclesiastic, or beneficed person, 
to perform the pastoral duties thereof, 
till once the benefice is provided with a 
regular incumbent. 

Commendams were formerly a very lau- ' 
dable institution : for when an elective be- 
nefice became vacant, for which the ordi- 
naiy could not, for some reason, immedi- 
ately provide, the care of it was recom- 
mended to some man of merit, who took 
upon him the direction of it till the vacan- 
cy was filled up, but enjoyed none of the 
profits. 

At length it became a maxim among 
the canonists, that a clerk might hold two 
benefices, the one titular, and the other in 
commendam : yet still the commendam 
was to continue only till oUier provisions 
were made ; and afterwards they began 
to be given for a determinate time. 

COMMENSURABLE, among geome- 
tricians, an appellation given to such quan- 
tiUea as are measured by one and the same 
common measure. 

CoicHBxsvBABiB numben, whether inte- 
gers or fractions, are such as can be mea- 



sured or divided by some other number, 
without any reminder : aucb are 13 and 
18, as being measured by 6 or 3. 

COMMERCE, the exchange of the sa- 
tural or artificial productions of a coootrf { 
for those of another, either by baiter or bj | 
representative signs of their value : the | 
most general representative of the nine 
of other commoditiesbeing coin orbullioB, 
the profits of commerce are frequently et. 
timated by the quantity of money it hnop 
into a country ; but a vetY benefidal fo- 
reif^ trade may be carried on without soy 
balance being payable in money, or die 
balance may be absorbed by payments «■ 
other accounts. The eommerce of Great 
Britain has long been in a very flouiirii- 
ing state, and has become of unparallekd 
extent, but the quantity of <:oin and bul- 
lion in the country has not increased in 
any considerable degree. 

Commerce, in a general point of riev, 
is usually distinguished into two kinds, 
the commerce of import and of expoit ; 
but there is little reason for this diftiac* 
tion, for whatever a nation iropoits, it 
must have paid an equivalent for to the 
cmmtry of which it is purchased, and 
consequently the two branches are inti- 
mately dependent, and could not es&t 
separately for anjr considerable period. 

The value obtained in foreign maikcta, 
for the goods or manufactures winch a 
nation exports, repays the labour of pro* 
curing or manufacturing them, with a 
profit to the master manufiacturer and to 
the exporting merchant ; and thb value 
being invested in foreign produce, which 
on importation affords a farther profit to 
the merchant, it is evident that tne trans, 
action, while it supports individuals, 
makes a real addition to the wealth of the 
country, by the greater value of the rr- 
turns imported beyond that of the goods 
exported. Commerce, therefore, wUk it 
is the means of procuring a mutual inter- 
change of conveniencies between distant 
countries and of extending knowledge 
and civilization over erery pait of the 
globe, contributes essentially to the 
strength and influence of the countries 
by which it is encouraged. 

Superficial views on subjects of ptM- 
cal economy have inclined princes and 
statesmen to the opinions, that wealth 
consisted principally in gold and silver, 
and that those metals could be broagbt 
into a country which had no mines only 
by the balance of trade, or by ezportii^ 
to a greater value than it imported ; com- 
meive has therefore expenenoed public 
encouragement, and, agreeable to the 
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principles on which its value has been 
estimttted, the principal regulations have 
consisted in restraints upon imporUtion, 
and encoaragements to exportation. The 
duties and reatrictions imposed by one 
country, either with the view of encourag- 
ing its trade and manufactures, or for the 
purpose of rendering commerce a source 
of public revenue, have, however, only 
created nmilar returns from other slates, 
sndthe commerce of Europe has become 
a complicated system of high duties, 
dnwbackj, prohibitions, and bounties, 
attended with much unnecessary expense, 
uid holding out continual tempUtions to 
naud and evarioii. The impolicy and 
injustice of many of the existing restraints 
MS been shewn by Dr. Adam Smith and 
others, and the prevalence of just sen- 
timents of the reciprocal advantages of 
freedom of trade will render future com- 
mercial amuigvments more liberal and 
beneficial. 

Commercial intercourse was one of the 
etriiest effects of the progress of civiliza- 
tion, but it Was not till the gradual im- 
provcment of navigation had lessened 
the dangers of long voyages, that distant 
nations were enabled to exchange their 
^hs produce, and to enjoy the conve- 
niencies and luxuries of foreign climes. 
The Eeyptians, at a very early period, 
opened a trade with the western coast 
of the continent of India; but the Pheni- 
cians and the Carthaginians carried com- 
merce to a much gpreater extent, the 
triding voyages of the latter extending 
not only to all the coasts of Spain and 
^ul,' but even to Britain. The commerce 
of the Greeks was confined to the ports 
of the Mediterranean till the foundation 
of Alexandria, which soon acquired the 
peat er part of the trade with India, and 
became for a time the first commercial 
city in the world. The extent of the 
Roman empire, and the spirit of its gov- 
ernment, gave facility and security to 
commercial transactions, and rendered 
^ome the metropolis of the commercial 
world till the fourth century, when the 
•^t of empire was removed to Constan- 
bnople, which was thus made the empo- 
»mm of commerce. Here it continued 
to flourish, even when the devastations of 
*he Goths and Vandals had annihilated 
commercial intercourse in almost every 
Jwer part of Europe, and a considera- 
te trade with India was kept up, al- 
wjwgh, after the conquest of Egypt by 
fhe Arabians^ it could only be earned on 
^y a Tery tedious and difficult channel of 
conveyance. 



The inhabitants of lUly who fled to 
the islands of the Adriatic, and founded 
the city of Venice, were led by their 
situation to the pursuit of commerce, 
which they carried on with success, and 
in no very great length of time became 
almost the sole carriers of the East Indian 
merchandize brourht to Alexandria, 
which theur vessels distributed to all 
parU of Europe. The example of Venice 
led to the cultivation of commerce at 
Genoa, Florence, Pisa, and other cities 
of Italy, which for several centuries were 
the only places in Europe that carried on 
any considerable foreign trade. The in- 
security of property, during the unsettled 
state of Europe which succeeded the 
destruction of the western empire, caus- 
ed an almost general suspension of com- 
mercial intercourse till the time of Char- 
lemagne, whose extensive empire fiicili- 
tated correspondence between different 
parts of Europe, which had before Kttlc 
connection, while the esUblishment of 
Christianity in Germany contributed to 
the increase of cities and towns in the 
north of Europe, and introduced an ac- 
quainUnce with the productions of more 
southern climates. 

The encouragement given to manufac- 
turcs in Flanders, and their consequent 
improvement,dre w the merchants of other 
countries to the fairs and markets estab- 
lished at Bruges, Courtray, and many 
other towns, which thus became of consi- 
derable importance; while a taste for the 
productions of the j^t was spreading 
through almost every part of Europe, ac- 
quired in Palestine during the crusades, 
and contributing very materially to the 
encouragement of foreign trade. The pro- 
ductions of India were, however, obtained 
at great risk and expense, till the improve- 
ment of navigation, by the invention of the 
mariner's compass, and the subsequent 
discovery of a passage to India by the 
Cape of Good Hope. This was soon fol- 
lowed by the still more important discove- 
ry of the West Indies, and the continent 
of America, events which filled Europe 
with astonishment, and opened a vast field 
for speculative and commercial enter- 
prize. Spain and Portugal attempted to • 
monopolize the benefits of the discovery 
of America, but their injudicious policy 
has rendered them little more than the 
channels, through which the profits of 
this trade have been conveyed to more 
industrious states. 

The establishment of English colonies 
in North America,Uie improvement of ma- 
nufactures in Flanders, Holland, France, 
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■nd England, the encouwgeinent ofnavi- 

Stion, the inBtitutionciif pubiiO banks,and 
e more general pracuce of in8uian9e, fa- 
voured the extension oi commerce, suppU- 
cd ii with new maLerialA» and I'endered it 
rooK accuic. it iiaabeen prot4iCtea, in all 
the suteaot Europe, b> numerous laws 
and edicU s it ha» been cncouragea by 
bounue»andpnvueges,and commercial 
treaties have been tormed between diHer- 
ent nations for removing impediments, 
and faciiitaung a mutually beneftcial in- 
tercourse. The commerce of Europe has 
thus expanded in a degree of which form- 
er times could have no idea, and while it 
has multiplied the luxuries and rehne- 
menU of society, it has contributed essen- 
tially to the advancement of naval power, 
and been rendered by mostsutes a fruit- 
ful source ok pubhc revenue. 

CoMXXBci of Greai Britain, The un- 
manufactured commodities exported by 
Enghmd, for many centuries before the 
woollen manulacture had made any pro- 
gress, were sufficient to procure the few 
foreign aruclesthen in request, and also 
to bring a yearly bahince of cash, by 
which some other branches of foreign 
trade were canted on to a small extent, 
and a begmning was made to the ac- 
quirement ol commerdal capital. The 
&reign trade of this country wa8,however, 
in its infancy, ahuost wholly in the hands 
of foreigners, who settled in London, and 
a few other ports, for the purpose of cair- 
rying on commerce with their respective 
countries; many of these merchants were 
Jews, whose profits must have been veiy 
considerable, to induce them to submit 
to the impositions to which they were 
frequently exposed. By degrees some 
of the inhabitants of liondon, and of the 
ports lying oppositeto Fiance and Pbm- 
ders, began to build ships of their own, 
and to enter into competition with the 
alien merchants. 

In the reign of Edward III. the exports 
of England consistedchiefly of wool,8kins, 
hides, leather, butter, tin, and le«d, of 
which wool was by far the most conaide- 
jid>le, the quantify amounting to about 
30,000 sacks of 96 stone each in a year. 
• Fit>m a record in the Bzchequer it ap* 
. pears, that in 1354 the exports of Eng- 
fandamounied to 294,184^ 17t. 2d. the 
importoto 3JS,970/. 3«. 6d, money of that 
time. This is a great balance, consider- 
ing that it arose aJmost wholly from the 
exportation of wool and other raw mate- 
riaU; but it is not very probable that the 
excess of the exports was usiudly so 
geeat as in this paiticular year. It was 



not till the quddleof this centuiytlMl the 
English began to extend their eommer' 
cial voyaips to the Baltics nor tiQtbe 
n^dle ol the subsequent century tint 
they suledto the Mediteifit^in. 

'I'he improvement of the woollen muw- 
facture greatly increased the value ofd» 
exports, as France had not then engaged 
in this manulacture, and Holland had not 
carried it to any considerable extent; lo 
that England enjoyed almost a monopoly 
of that manufacture, for the supply of the 
north and west parts of Europe, before 
the year 1640, Spain and Portugal beiojS 
then almost entirely supplied nom thii 
country with light dsaperies, as well for 
their home consumption, as for that of 
their extensive colonies, from whence, in 
return, we then received sugar, tobiceo, 
drugs, and other commodities, with vbidi 
we are now supplied by our own colo- 
nies. In 1672 the PasUament repealed 
the duties payable by aliens on thea- 
portation or the native conmioditiesuH 
manufactures of England, putting them 
in this respect on a level with Bngtin 
subjects. This salutary principle wtf 
further extended in IfOO, by r«no™^ 
the duties on every kind of woollen goods 
and on all kinds m corn, grain, snd mesli 
exported. Mjmy subsequent events, » 
the establishment of the credit of the 
Bank, the union with Scotland, thecono- 
Udation of the two East Indian Comptniej 
and the rapid improvement of theKortii 
American coloniesycontributed materially 
to the advancement of the commerce of 
Great Britain : and Mr. Erasmus Pbi]ipi> 
in his " State of the Nation in respect to 
her Commerce, &c.*» makea" the balince 
of EngUmd's trade,one year with snother, 
to have been in our favour, jto' an avcraj^ 
ormedium,2,881,357iLfrooi 1702 to 1712. 
This appears to have been somewhat bt- 
yond the truth, but it is certain that to- 
reign trade was then gradually incrcis- 
ing, and it was greatly promoted by » 
act passed in 1722, for extendwg the 
principle which had been adopted with 
respect to wooUen goods, by peimittajT 
• the exporUtion, duty free, of sU me^ 
chahdiae, the produce of Great BnUai, 
(except a few particular articles) andtw 
importation, duty free, of the raster^ 
for dying, essential to sevcial msnuttc- 

tures. ^ 

Prom this period, the cncoursgcmcni 
riven to the fisheries in different pans, 
die increased cultivation of the West In- 
dia islands, and the immense acquisitioM 
of territmy in the East Indies, have cosj. 
bined, withthe increasing wealth smJ p^ 
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puktion of CSreat Britain, to extend its 
commercial transactions in all directions, 
and greatly to augment their former mag^ 
nitttde. The great increase of the nation- 
al expenditure has caused most article»of 
foreign proditc4,lo be burthened with a 
▼ariety of heavy duties, and subjected 
commerce to numerous restrictions and 
impediments ; yet, under these disadvan- 
tages. It has of late years increased in an 
nnparalleled degree, and in the year end- 
ing 5th Januaiy, 1807, pioducedanet re- 
venue to government from the duties of 
customs, amounting to 7,7f 4^049^ 4«. 9d. 
This large contribution from fbreign trade 



evinces it* present magnitude ; but its to- 
tal amount, as veil as that of its several 
branches, will be more particulariy shewn 
from tlte CusCoro-house accounts of the 
vtAue of the commodities exported and 
imported. These accounts bemg formed 
according to the rates established in the 
year 169o, which, in most instances, are 
greatly below the present value of the arti- 
cles, certainly give an adequate idea of the 
mag^ttide of the commerce of Great 
Britain ; but this very circumstance ren- 
ders them in a comparative view the 
more indisputable evidence of its in- 
crease. 



Totid Official value of the Imports and Exports of Great Britain, in the year 1805. 



Inpoici. 

Denmark and Norway Xl//7i,479 

Russia -*....«:..-. 2,527,078 

209,161 

429,450 

1,790.781 . 

• 319,444 . 

726,264 • 

3,070 
469,820 . 
936,500 . 
916,165 . 
42,919 
393,517 
9,304 
103,590 
3,010,609 . 
21,697 . 
81,241 



Sweden 

Poland 

Prussia - . * . • 
Germany .... 

Holland 

Flanders . • « . 
France - - - - • • 
Portugal and Madeira 
Spain and Canaries. - 
Streiffhtsand Gibraltsr 

Italy 

Malta 

Turkey .... 
Ireland .... 
Isle of Mao * - • 
Chiemsey, Jersey, fcc. 
Greenland - - 261,086 



Total of Europe - 

America and West Indies - 

Asia 

New Holland . . . . -^ 

Africa 

SierraLeone 



.13,3i33,2r5 . 

9,115,161 
6,072,160 
• 153 
105,976 . 
867 . 



Total - - X29.177,592 



Bxportt. 

- X5,l/a,066 

- 1,646,475 

159,597 
80,500 

- 5,520,072 

- 3,180.784 

418,801 

23,343 

. 551 

- 1,495,814 

111,380 
183,823 

- .507.535 

127,514 
- . 135,410 

- 3,758,973 

62,431 

198,324 

952 

- 21,784^345 

. 12,163,917 
.. 1,638,600 

30,643 
980,789 

10,660 

- ^36,608,954 



The commerce of Great Britain with 
the countries surrounding the Baltic has 
always been deemed of much importance, 
as being the principal means of procuring 
the stores necessaiy for the mamtenance 
of its navy. The capital employed in this 
branch of trade must be much greater 
than formerly, from the increased price of 
hemp, iron, masts, and timber of all 
kinds, pitch, tar, and the other articles 



of import. The returns of this coun- 
tiy are BritSsE manuAu^tum of various 
kuidsy Ea^^ India goods, and West India 
produce. 

The trade with Gennaii;QF*texperienced a 
great augmentation aboirt'the year 1794» 
when it became the channel through 
which HoUand, France, and other parts 
of the Continent, obtained the goods, 
which, in times of peace, they had usually 



Digitized by 



Google 



COMMERCE. 



imported direct from Great Britain. The 
port of Hamburgh for a time possessed 
tie principal share of the of trade Europe, 
but the unusual flow of business in this 
direction encouraged a spirit of adven- 
ture and speculation, which in 1799 pro- 
duced great embarrassment, involring 
not only the merchants of Hamburgh, 
but also some of the most coiisiderable 
houses in Bremen, Frankfort, Amsterdam, 
and London. The trade with Germany, 
however, continued of great importance, 
till the influence of France obliged them 
to break ofi* their intercourse with this 
country. 

The trade with Holland and Flanders, 
one of the most ancient branches of the 
commerce of this country, has not in- 
creased in proportion with the tnde to 
other parts : it is, however, still conside- 
rable in time of peace. Tlie total value 
of the exporU to Holland in 1792 wa« 
l,5l€,449i, in 1802 they amounted to 
4,957,997/. 

France, enjoying great natural advan- 
tages, and having for a long time mafty 
colonial possessions, had not occasion to 
receive much merchandize from this 
country. The frequent hostilities be- 
tween the two countries has likewise pre- 
vented the formation of permanent com- 
mercial connections, but some intercourse 
of this kind always subsisted even in time 
of war, particularly with the ports of Ca- 
lais, Bourdeaux, Havre, and Rouen, till 
the reign of Bonaparte, who resorted to 
a new moiie of warfkre, by prohibiting all 
intercourse whatever with Great Britain, 
even through the intervention of neutral 
yessels. 

/ The comlnerce with Spain and Portu- 
gal has not of kte years been of great ex- 
tent ; the export to the Utter country, 
however, consisting almost wholly of Bri- 
tish produce and manufactures, has ge- 
Jierally been considered a valuable branch 
of foreign trade, and measures have been 
frequently adopted for its preservation. 
In 1801, when Portu^ was threatened 
with invasion, the wines of that country 
were allowed to be imported and ware- 
housed, on bond being given for the pay- 
ment of the duU when taken out for 
consumption. The removal of the go- 
vernment to the Brazils, and subjugation 
of the country by the French, must 
cause a great revohition in this branch of 
trade. 

The Mediterranean trade suffered 
P^at interruption from the war which 
|>egan in 1793; and in the war of 1803, 
It was reduced to little more than the 



supply of the islands of Sicily and Mal- 
ta. 

The exports to the coast of Aftka 
must experience a considerable diaiinQ- 
tion from the abolition of the alave trade, 
tiU a more reputable species of traffic is 
cultivated with the inhabitants of that 
extensive continent, who will be induced 
to furnish a ^eater quantity of their nsp 
tive commodities, in order to procore the 
cheap manufactures and luxiunea to which 
they have been accustomed. 

The East ladia trade has always been 
deemed very lucrative; but from the risks 
of such a distant voyage, the necessity of 
a large capital, and other circumstances, 
most of the states of Europe have deem- 
ed it expedient to vest this trade in the 
hands of an exclusive company. From 
about the year 1750, the mercantile con- 
cerns Of the English East India Company 
have become blended with the revenues 
derived from the territorial poaseasions 
which they have acquired in India, and 
which have been augmented to an im- 
mense extent, as the nett amount of these 
revenues, as well as the fortunes acquir- 
ed by their officers and servants, are in- 
vested in merchandise, in order to be re- 
mitted to Great Britain. The imports of 
the Company have therefore increased 
yeiy considerably, and in the year 1797, 
Mr. Irving, the inspector general of im- 
ports and exporte, gave his opinion, that, 
including the private trade of indiytduali, 
carried on thrtaigh the medium of the 
Company, and the procaedft of the terri- 
torial revenues. Great Britain derived an 
actual profit from the East India tnde of 
about ^,300,0002. per annum. The prin- 
cipal articles imported from the East In- 
dies are, from China, teas, nankeen cloths, 
and raw silk ; from Bengal, piece goods of 
various kinds, raw silk, pepper, saltpetre, 
spices, drugs, sugar, conee, &c. Tne to- 
tal value of all the goods sold at the Com- 
pany's sales, in the year ending Ist 
March, 1806, was 8,781,443/. 

The West India trade, in the year 
1787, employed about 130,000 tons of 
shipping ; and in the year 1804, above 
180,000 tons, navigated by 14^000 sea. 
men. In 14 years, ending 1804^ the ra^ 
lue of the imports had increased nine 
millions sterling, and the revenue deriv- 
ed from them had increased above three 
and a half millions, including the con- 
quered colonies ; but, exclustve of these, 
me imports from the West Indies were 
about a 'fourth of the whole imports of 
Great Britain. This branch of trade n 
however subject to great fluctuatiotts, of 
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whidi a remarkable instance Las occur- 
red since the year 1792. The destruc- 
tion of St. Domingo, the most productive 
sugar colony in the world, gave a new as- 
pect to British West Indian afiTairs. A 
yearly quantity of above 110,000 hogs- 
heads being thus suddenly taken out of 
the market, the prices rose to an unusual 
height. The confusion which took place 
in Guadaloupe soon after, and the ope- 
rations of . the war in the West Indies, 
diminished the supply, and raised the 
price of produce still further. This of 
course became a great inducement to in- 
crease the cultivation of the British is- 
lands, and of those recently conquered, 
while, about the same time, the introduc- 
tion of the Bourbon cane enabled even 
the bad lands of the old islands to pro- 
duce plentiful crops of sugar. From 
these causes the quantity of sugar has 
been constantly and rapidly increasing 
since 1792 ; the blank occasioned in that 
year has been filled up, and a great sur- 
plus has been added to the ordinary pro- 
duce of former periods. The produce of 
the Spanish islands during the same pe- 
riod nas increased rapidly. These cir- 
cumstances caused a sudden decline in 
the price of sugar, which became unu- 
sually low in 1807, and, combined with 
the inteiTuption of the export trade to 
the continent of Europe, reduced the 
West India merchants and planters to 
great difficulties. 

The American war was regarded by 
many persons as involving, in a great 
measure, the ruin of the foreign com- 
merce of Great Biitain. Since the esta- 



blishment of the independence of the 
American States, however, experience 
has proved that we derive a much great- 
er benefit from that country than hereto- 
fore, as we now take from them no more 
than it is our interest to take, while, from 
having but little capital, and much em- 
ployment at home, it must be many years 
before they can attempt to rival us in any 
considerable branch of foreign trade. The 
exports to America consist almost wholly 
of British manu&ctures, the official value 
of which in the year 1800 was 6,885,507/.; 
the imports are, tobacco, rice, corn, and 
other unmanufactured produce. A very 
considerable trade is also carried on be- 
tween the United States and the British 
West India islands, which is considered 
as almost essential to the support of the 
latter. The trade with the remaining 
British possessions in North America is 
not of great extent ; the principal branch- 
es of it are, the fur trade of Canada,|Hud- 
sou's Bay, .and the Newfoundland fish- 
ery. 

The total amount of the exports and 
imports sufficiently proves, that the mer- 
cantile shipping of Great Britain must be 
greatly increased beyond what was em- 
ployed in former periods. The total num- 
ber of vessels that entered inwards, and 
cleared out, with their tonnage, and the , 
number of men and boys usually employ, 
ed in navif^ting the same, as shewn in 
the following statement for three years, 
ending the 5th January, 1807, will fur- 
nish a correct idea of the extent of ship, 
ping employed in the commerce of Great 
Britain. 
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1804 1 14,779 

1805 I 15,931 
1806 145,911 



By the act imposing a duty on all sea 
assurances, as well as by the act for es. 
tablishing the convoy duty, the extent 
2nd value of the foreign trade of this 
country has been more clearly ascertain- 
cd than heretofore,aiid it appears that the 
capital employed in commerce cannot be 
less than 80,000,000/. The annual profit 
derived from it has been variously esti- 
mated, but, according to the best autho- 
".^y> it appeared, in the year 1797, to be 
»out 10,500,000/. pe? annum. 
. COMMERSONI A, in botany, so called 
in memory of M. Commerson, the French 
traveller, agenusofthePentandria Pen- 
**&ynia. Essential character : calyx one- 
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Ton*. 


Men. 


Shipi. 


Toot. 


2,002,686 
2,186,173 
2,095,568 


113,723 
121,899 
120,342 


15,224 
15,540 
15,710 


2,051,135 
2,101,030 
2,054^472 



124,255 
125,332 
124,189 



leafed, bearing the corolla ; petals five ; 
nectary five-parted ; capsule five-celled, 
echinate. One species, a native of Ota- 
heite and the other Society Isles. 

COMMISSARY, in the ecclesiastical 
law, an officer of the Bishop, who exer- 
cises spiritual jurisdiction in places of a 
diocese so far from the episcopal see, that 
the chancellor cannot call the people to 
the bishop's, principal consistory court, 
without giving them too much inconveni- 
ency. 

CoMMissART general of the muatert, ^n 
officer appointed to muster the army, as 
often as the general thinks proper, in or- 
der to know the strength of each regi- 
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aenl mnd omuptnj, to reechre mad m- 
fpect the mutter rollf, and to keep an ex- 
act state of the atrength of the army. 

CoMKiWABT gemtral •/ Hrnvf, an officer 
in the attUleiy , who hiM the eharxe of aU 
the fltoresy for which he ta accountable to 
the office of oidnance. 

CoMHifSABT general ef previrnqflSj aa 
officer who has the inspection of the 
bread and proriaiona of the army. 

COMMISSION, in common law, the 
warrant or tetters patent which all per* 
sons exercising jurisdiction hare^ to em- 
power tbem to hear or determine any 
cause or suit : as the commission of the 
jadftu, &c. Moat of the great officers, 
Judicial and miniaterial* of the realm are 
made alto by commiation ; by means of 
commisaion, oatha^ cognizance of fines, 
answers in chancerr, fcc. are taken ; wit- 
neases examined, officea found, 8te. 

CoKSUsaiov of bankrupteyf is the com. 
mission that tstuea from the Lord Chan- 
cellor, on a person's becopiing a bank- 
rupt within any of the statutes, directed 
to certain commissioners appointed to 
examine into it, and to secure the bank- 
rupt's lands and efiectit for the satisfac 
tion of his creditors. 

CoxmssiOKBBSi lardtf of the Adnmndty^ 
are five or seven persons appointed by 
the crown, for executing the office of 
Lord Hi^ Admiral, to whose jurisdiction 
all maritime affairs are entrusted. Ser 
Admibaltt covxt. 

CoMMissiovBBs ^f the Mivif, officers 
appointed to superintend tlie affairs of 
the marine, under the direction of the 
Lorda of the Admiralty. Their duty is 
more immediately concerned in the build- 
ing and repairing ships ; they hare also 
the appointment of certain officera. 

COMMITMENT, in law, the sending 
of a person charged with> some crime 
to prison, by warrant or order. A com- 
mitment may be made by the King and 
council, bv the judges of the law, the 
justices of peace, or other magistrates, 
who have authority by the laws and 
gtatutes of the realm ao to do. Every 
commitment ahould be made by wairant, 
under the hand and seal of the paKy 
committing, and the cause of commit- 
ment is to be expressed in the wairant 
The terms of it must also require the 
crimfaial to be kept in custody till dis- 
charged according to due course of 
law, &c. Wheresoever a constable or 
person may justify the arresting another 
m a felony, or treason, he may justify 
the sending him or bringing him to the 
common ^K But it is most advisable, 
lor any pnvato penon, who arrests »n- 



«Clier lor felony, to caaae kin to ht 
brought as soon as poawsblc before aoae 
justice of peace, that he m»r be ooasmit- 
ted or bailed by Iubl The priry-GoaBcO, 
or any two of theas, or b Semtu; gf 
State, may lawfully coaonit penoas far 
tieasoo, tatd for other oA'enoes agvast the 
state. AH feloos shall be canim:ited to 
the CMmuBon gaol, and not ekewberc 5 
Hen. rv. c. 10. But vagrants and cNher 
criminala, offender^ and persons ch&ig- 
ed with small oflkncesy may, tor Kia 
offences, or for want of soretitrs be com- 
mitted either to the common gaol or 
house^ of correction, as the justices in 
their judgment shall think proper. 6 G. 
c. 19. All persons who are apprdtend- 
ed for offences not bailable, and those 
who neglect to offer bail for offences 
which are bailable, must be committed ; 
and wheresoever a justice of peace is em- 
powered to bind a person over, or to 
cause him to do a certain thin|^-, he may 
commit him, if in his presence he shall 
refuse to be so bound, or do such a 
thing. A commitment must be in writ- 
ing, either in the name of the King, and 
only tested by the person who makes it : 
or it may be made by such person in his 
own name, expressing fits oflBce or an- 
thority, and must be directed to the gaol- 
er or keeper of the prison. The com- 
mitment should contain the name and sor- 
name of the party committed, if known i 
if not known, it may be sufficient to de- 
scribe the person by his age, &c and to 
add, that be refuses to tell his name. It 
ought to contain the cause, as for treason 
or felony, or suspicion thereof; and abo 
the special nature of the felony, briefly, 
as for felony, for the death of such an one, 
or for burglary, in breaking the4iouse of 
of such an one. All commitments, ground- 
ed on acts of parliament, ought to oe con- 
formable to the method prescribed ^ 
them. And where a statute appoints im- 
prisonment, but does not limit the time, 
in such case the prisoner must remain at 
the discretion of^the court. If the goal- 
er shall refuse to receive a fehn.. 
or take any thing for receiving him, he 
shall be punished for the same by fbe 
justices of pixA defivei^. But no per- 
son can justify the detaining a prisoner in 
custodv, out of tbe common gaol, unless 
there be some particular reason for so 
doing; as if the party should be so 
dangerously ill, that it would apparently 
hazard his life to send him to gaol, or 
that there be evident danger of a rescue 
from rebels, or the like. The sheriff' or 
gaoler shall certify the coQunitnient to 
the next gaol deliveiy. 
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GoifxmnHT dueharged. A peison 
legaUy committed, for a crime, certainly 
appearing to have been done by some per- 
son or other, cannot be lawfully discharg- 
ed but by the king, till he be acquitted 
tipon hi* trial, or have an ignvramiu 
found by the grand jurv, or none shall 
prosecute him, on a proclamation for that 
purpose by the justices of gaol delivery. 

COMMITTEE o/Piir&uiMm/, a certain 
number of members appointed by the 
House for the examination of a bill, mak- 
ing report of an tnquiiy, process of the 
house, &c. When a parliament is called, 
and the speaker and mepibers have taken 
the oaths, there are committees appointed 
to sit on certain days, viz. the commit- 
tee of privileges and elections, of re- 
figion, of trade, &c. which are standing 
committees. Sometimes the whole House 
resolves itself into a committee, on which 
occasion each person has a right to speak 
and reply as often as he pleases, which is 
not the case when a house is not in a 
committee. 

COMMODORE, in maritime affairs, an 
officer of the British navy, commissioned 
by the Lords of the Admiralty, or by an ad- 
miral, to command a squadron of men of 
war in chief; during which time he bears 
the rank of brigadier-general in the army, 
&nd is distinguished from the inferior 
ships of his squadron by a broad red 
flag, or pendant, tapering towards the 
outer end, and sometimes forked. The 
title Commodore is given by courtesy to 
tbe senior captain, where three or more 
ships of war are cruizing in com- 
pany. The word is also used to denote 
the convoy ship in a fleet of merchant- 
men, who carries a light in his top, to 
conduct the rest, and keep them toge- 
ther. 

COMMON, is a right of privilege which 
one or more persons claim to take or 
use, ill some part or portion of that, which 
another man's lands, waters, woods, &c. 
naturally produce, without having an ab- 
%iute property in such lands, woods, 
waters, &c. 

CoxMOir law, that body of rules re- 
ceived as law in England, before any sta- 
tute was enacted in parliament to alter 
^e same. 

The common law is grounded upon the 
general customs c^ the realm* ' including 
the law of nature, the law of God, and- 
^e principles and maxims of law : it is 
^0 founded on reason, as said to be the 
perfection of rcttson, acquired by long 
^udy, observation, and experience! and 
"eiinedlgr the learned in all ages. It may 



Ukewise be uid to be the oommoB birth- 
right that tlie subject has for the aafeffuarcl 
and defence not on|y of his roods, unds^ 
and revenuesy bat of his wife, children, 
life, fame, &c. Our common Uw, it is 
said, after the heptarchy, was c<dleeted 
togetlier into a boidy by divcis of our an- 
cient kings, who commanded that it 
should be observed tlirough the king- 
dom ; and it was therefore c^led common 
law, because it was common to the whole 
nation, and before only affected certain 
parts thoieof, being anciently called the 
sole right, that is the right of the peo- 
ple. 

The common law of England is, pro- 
perly, the common custom^ of this kmg- 
dom ; which, by length of time, hn^e od« 
tained the force of Uws. The ^oodnesB 
of a custom depends upon its having been 
used time oot of mind ; or, in the solem- 
nity of our legal phrase, time thereof 
the memosj of man runneth not to the 
contrary. This gives it its weight and au- 
thority ; and of Uiis nature are the maxima 
and customs which compose the common 
law, or lex non tcriptOt of thia kingdom. 
This unwritten, or common law, is 
properly distinguished into three kinds : 
1. General customs^ which are the uni* 
versal rule of the whole kingdom, and 
form the common law in its stricter and 
more useful signification. 3. Particular 
customs, which, for the most part, affect 
only the inhabitants of particular dis- 
tricts. 3. Certain particular laws, vihich 
by custom are adopted and used by some 
particular courts of pretty general and 
extensive jurisdiction. 

CoxMom place book, among the learn- 
ed, denotes a register of what things oc- 
cur worthy to be noted in tlie course of n 
man's study, so disposed as that, among 
a number of subjects, any one may be 
easily found. Several pei'sons have their 
several methods of oraering lliem ; but 
that which is best recommended is Mr. 
Locke's method, which he has publislied 
in a letter to Mr Toisnard, determined 
thereto by the great conveniency and ad- 
vantage he bad found from it in twenty 
years experience. The substance of this 
method is as follows : 

The first pi^e of the book, or, for more 
room, the two first pages fronting each 
other, are to serve for a kind of index to 
the whole, and contain referenccstoeveiy 
place or matter therein j in the commodL 
ous contrivance of this, so as it may ad- 
mit of* a sufficient variety of materials, 
without confusion, all the secret of the 
method consists. The maimer of it, as. 
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lud down by Mr. Locke, will be conceiv- 
ed from the following ipecimen, wherein 
what is to be done in the book for all the 
letters of the alphabet is here shewn in 
the first four. 



A 


a 


e 


1 







u 


B 


a 


,2.3. 


1 


% 


u 




a 


e • 


C 


1 













>u 


D 


a 


e 


1 





u 



The index of the common place book 
beinff thus formed, it is ready tor the tak- 
ing down any thing therein. 

In order to this, consider to what head 
the thing you would enter is most na- 
turally referred, and under which one 
would be led to look for such a things; 
in this liead or word regard is to be had 
to the initial letter, and the first vowel 
that follows it; which are the charagteriS'. 
tic letters whereon all the use of the in- 
dex depends. 

Suppose, e. g, I would enter down a 
passage that refers to the head beauty ; 
B, I consider, is the initial letter, and e 
the first vowel; then looking upon the 
index for the partition B, and therein 
the line c (which is the place for all 
words whose initial is B, and the first 
vowel e; as beauty, beneficence, bread, 
bleeding, blemishes, &c.) and finding no 
numbers already wrote to direct me to 
any page of the book where words of 
that characteristic have been entered, I 
turn fonvartl to the first blank page I 
find, which, in afresh book^as this is sup- 
posed to be, will b^ page 2, and here 
Avrite what I have occasion for on the 
head beauty ; beginning the head in the 
margin, and indenting all tlic oth6r sub- 



servient lines, that the head may stand out 
and shew itself; this done, I enter the 
page where it is wrote, viz. 2, in the sptce 
B e : from which time the class B e be- 
comes wholly in possession ef the second 
and third pages, which are consigned to 
letters of this characteristic. 

Aote. If the head be a monosyllable 
beginning with a vowel, the vowel is at 
the same time both the initial letter and 
the characteristic vowel ; thus the word 
Art is to be wrote in A a. Mr. Locke 
omits three letters of the a]]>habet in his 
index, viz. K, Y, and W, which are Mp- 
plied by C, I, and U, equivalent to them : 
and as for Q, since it is always followed 
by an u, he puts it in the first place of Z : 
and so has no Z u, which b a character- 
istic that very rarely occurs. By thus 
making Q the last of the index, its regu- 
larity IS preserved, without diminishing 
its extent. Others choose to retain the 
class Z u, and assign a place for Q « be- 
low the index. 

If any imagine these hundred classes 
are not sufficient to comprehend all 
kinds of subjects without confiiaion, he 
may Follow uie tame method, and yet 
augment the number to 500, by taking in 
one more characteristic to them. 

But the inventor assures us, that in all 
his collections, for a long series of yeats, 
he never found any deficiency in the in- 
dex as above laid down. 

CoxxoH Pleat is one of the Kin^ 
courts now held constantly in Westmin- 
ster Hall, but in former times was movea- 
ble. All civil causes, as well real as per- 
sonal, are, or wpre formeriy, tried in this 
court, according to the strict law of the 
land. In personal and mixed actions it 
has a concurrent jurisdiction with the 
King's Bench, but has no cc^izance of 
pleas of the crown. The actions belong- 
ing to the Court of Common Pleas come 
thither by original, as arrests and out- 
lawries; or by privilege or attachmeat 
for or a^inst privUeged persons ; or oot 
of inferior courts, not of record, by pone, 
recordari, accedas ad curiam, writ of 
false judgment, &c. The chief judge of 
this court is called I^rd Chief Justice of 
the Common Fleas, who is assisted by 
tJiree otlier judges : the other officers 
of the court are, the custos breviuro, a-ho 
is the chief clerk; three prothonotaries 
and tlicir secondaries; the cleric of the 
warrants, clerk of the essoins, fourteen 
filazers, four exigentors, a clerk of the 
juries, the chirographef, the clerk of the 
King's silver, clerk of the treasury, clerk 
of the seal, clerk of the outlawries, clerk 
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of the iniolment of nes and recoyeriea, 
and clerk of the errors. 

Comoir prayet' is the liturgy in the 
Church of England. Clergymen are 
to use the public form of prayers pre- 
scribed by the Book of Common Prayer; 
and refusing to do so, or using any other 
public prayers, are punishable by 1 Eliz. 
cii. 

CoxMoir» in grammar, denotes the gen- 
der of nouns, which are equally applica- 
ble to both sexes ; thus parens, a parent, 
is of the common gende^. 

CoKXOF, in geometry, is applied to an 
angle, line, or the like, M(hich belongs 
equally to two figures. 

CoMxoH dhdtor, a quantity or number 
vhich exactly divides two or more other 
quantities or numbers, without leaving 
any remainder. 

Coxxov measuttf is such a number as 
exactly measures two or more numbers 
without a remainder. 

CoxxoK, greateBtf meature, of two or 
more numbers, is the greatest number 
that can measure them : as 4 is the great- 
est common measure of 8 and 12. 

COMMONS, in, a general sense, con- 
sist of all such men of property in the 
lungdom» as have not seats in the House 
of Lords, every one of whom has a voice 
in parliament, either personally, or by 
his representatives. In a free state, says 
judge BUckstone, every man, who is sup- 
posed a free agent, ought to be in some 
measure his own governor, and therefore 
a branch, at least, of the legislative power 
should reside in the whole body of the 
people. In so Urge a state as ours, it is 
therefore wisely contrived, that the peo- 
ple should do that by their representa- 
tives, which it is impracticable to per- 
form in person; representatives chosen 
by a number of minute and separate dis- 
tricts, wherein all the voters are, or easi- 
ly may be, distinguished. 

ConoHSy in parliament, are the lower 
house, consisting of kruj^hts elected by 
the counties, and of citizens and bur- 
gesses by the cities and borough towns. 
In these elections, anciently, all the peo- 
ple had vfltes ; but in the Stli and 10th of 
King Heniy VI. for avoiding tumults, 
laws were enacted, that none should vote 
for knights but such as were freeholders, 
did reside in the county, and had forty 
ahniings yearly revenue, equivalent to 
near 20/. a year of our present money : 
the persons elected for counties to be 
^Utetnotabiletf at least esquire^ or gen- 
tlemen fit ibr knighuhood ; native Eng- 
li^men, at least naturalized ; and twen- 



ty-one years of age ; no jud^, sheriff, or 
ecclesiastical person, to sit in the House 
for county, city, or borough. 

The House of Commons, in Fortes- 
cue's time, who wrote during the reign 
of Henry Vl. consisted of upwards of 300 
members : In Sir Edward Coke's time 
their number amounted to 493. At the 
time of the union with Scotland, in 1707, 
there were 513 members for Eng-land 
and Wales, to which 45 representatives 
for Scotland were added: so that the 
whole number of members amounted to 
558. In consequence of the union with 
Ireland in 1801,' 100 members were 
added for that country ; and the whole 
House of Commons now consists of 658 
members. 

CoMMOirs, Doctors, See Colless of 
CvoUiaAa. 

COMMUNIBUS locU, a Latin term, 
frequently used by philosophical writers, 
implying some medium or common rela- 
tion between several places. Thus Dr. 
Keil supposes the ocean to be one quar- 
ter of a mile deep, communibua locis, that is, 
at a medium, or taking one place with * 
another. 

Co3mv2riBVs atwis has the same mean- 
ing with reg^ard to time, that commvmbuB 
lorn has with regard to places. 

COMMTTNICATION of motion^ the act 
whereby a body at rest is put into motion 
by a moving body ; or it is the accelera- 
tion of motion in a body already moving. 
See MscHANics. 

COMMUTATION, in law, the change 
of a penalty or punishment from a greater 
to a less; as when death is commuted for 
banishment, &c. i 

COMOCLADEA, in botany, a genus 
of the Triandria Monogynia class and 
order. Natural order or Terebintaceae, 
Jussieu. Essential character : calyx 
three-parted ; corolla three-parted ; 
dnipe oblong, with a two-lobed nucleus. 
There are three species, natives of the 
West-Indies. 

COMPANY, in commerce, an associa- 
tion formed for carrying on some branch 
of trade which requires a greater capital 
than private traders can usually command, 
or which is liable to en^gements to 
which individual responsibility is deem- 
ed inadequate. In tne inflmcy of com- 
merce, almost every branch of foreign 
trade was carried on by a particular com- 
pany, which ReneraUv possessed exclu- 
sive privileges ; and such institutions 
were then necessaiy and beneficial ; but 
in modern times, when individuals have 
accumulated larger capitals, and the iro- 
provement of navigation facilitated com- 
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mercial intercoune with all'parto of the 
world, and tbe general practice of inm- 
ranee reduced the riik of foreign voyages 
to a regular addition to the coct of com- 
modities, there are very few bnnehea of 
foreign trade, which cannot be more ad- 
vaati^ousljr carried on by individual^ 
or private co-|>artnenhip8, uian by pub- 
lic companies. 

When companies do not trade dpon a 
common stock, but are obliged to admit 
any person properly qualified upon pac- 
ing a certain fine, and agreeing to submit 

• to ^he regulations of tbe company, each 
member trading upon his own stock, and 
at his own risk, they are called regulated 
companies. When they tnde upon a 
joint stock, each member sharing in the 
common profit or loss in proportion to 
his share in tbis stock, they are called 
joint stock companies. The regulated 
companies for foreign trade, which at 
present subsist in Great Britain, are» 
the Albican Company, the Turkey, 
or Levant Company, the Rusna Com* 
pany, and the Eastland Comoany ; 

* they have, however, little more uan a 
nonlinal existence, as any person may 
freely trade to these parts, without being 
a member of anj company, on psyiog a 
very small additional dut;^. The x)rinci« 
pal joint stock companies for foreign 
trade are, the East India Company, and 
the Hudson's Bay Company s Uie South 
Sea Company has long given up its com- 
mercial undertakings, and the Sierra 
Leone Company has not yet acquired 
much importance. There is, however, 
a multitude of joint-stock companies es- 
tablished, some with exclusive privi. 
leges, but in general without any such 
advantage, for carrying on the banking 
business, for the difierent kinds otinsu* 
ranee, for granting and purchasing an- 
nuities, for making docks, navigable 
canals, tunnels, roads, or rail-ways, and 
for working mines. 

The utility of joint-stock companies for 
many of these purposes, and the success 
which some of them have experienced, 
has frequently proiiuced a disposition for 
the mufti|)lication of such establishments, 
and an opinion that they might be extend- 
ed to almost every branch of trade and 
manufactured. The rage for forminff pub- 
lic companieswas, in 1730, carried to a 
degree of infatuation, which led thou- 
sands to subscribe to projects the most 
useless or impracticable, and gave rise to 
such a spirit of speculation and stock.job. 
bing as rendered necessary the interfe* 
z^nce of parliament Jn consequence of 
the act then passed, 6 Gea I. c 18, up- 



w|pd8 of two hundred pimected coupi' 
roes ended in the loss and difappointnicat 
of their respective subsaribera. Tbe 
recollection of tbis circumstance pieveot- 
ed for many years anv aimilar attempt2^ 
till the frequencv or 8ab8cri|>tioiis for 
making canals shewed the &cility of 
raising large sums in this naaner fcr saj 
public undertakings, and led to tbe for- 
mation of joint stock coiD|»Bie8 fcr other 
purposes. In the course cif the year 1807 
' proposals were circulated for establislh 
mg six new insu^ce companies ; sevea 
subscription breweries : four public dis- 
tilleries; five j;enuine wine oompanitsi 
two vine^r tvaaofoctories ; a com, fiour, 
and provision compaOT ; a united pub&c 
dairy; a new medical laboMtoiy forihe 
sale of genuine me<ficines; three coil 
companies ; a clothing company ; a Ln- 
en company ; a uiuted woollen oompaay ; 
a paper ciimpany ; two or three copper 
companies ; a national tight and heat con- 
pany ; two new banks; two cooiutissMHi 
sale companies ; and a comp'any for pui^ 
chasing canal shares, and lendni^ money 
for completing canals. Oii the Attorney 
General proceeding against one ort«o of 
these intended companies, OHMt of the 
others were abandoned. 

CoxpAirv, £afi Bidia, was estaUbfaed 
by a charter from Queen Elisabeth, teed 
31st December, 1600, which, thottgh not 
confirmed by act of parliament, was then 
considered as conferring an absolute ex- 
clusive privQege. Under this anthcnty, 
the members of the company tmdcd, for 
about twelve years, on tneir separate ca- 
pitals, which, in 1613, they unitcsd into a 
joint-stock. In tbe reign of James I. the 
company obtained a new charter, and en- 
larged their capital to 1,500,000<: ; their 
profits at this time were not very great : 
and in the year 1655, Cromwell dissolved 
' tbe Compamr and laid open thetinde, but 
the mischief which foUowed obfiged htm 
to re-establish it about three years sfter. 
New charters were grants to tbe Com- 
pany in 1661, 1669, and 1676^ omtfirmiiig 
all their former privile£^s; but as these 
privileges were derived -merely firom 
royal charters, without the sanction of 
parliament, their exclusive ri^t hegan 
to be questioned, snd individuaJa ne- 
quently endeavoured to participate in a 
commerce which had become very ad- 
vantageous. These private adventurers 
increasing in number, the Company, in 
1683, found means to obtain another 
charter, by which all former charters 
were confirmed, and they were empow- 
ered to seise the ships and merchandize 
of imfividual traders, to maintain miUtary 
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forces, and to establish a court of judica- 
ture. Tbey were soon alter involved in 
wtr with the Mog^I» an^ other embaiTaas- 
nents, which were attempted to be rec 
tified by the oft tried expedient of a new 
charter ; and beings thus armed with new 
powers, thej; endeavoured to exclude ef- 
fectually all individuals from interfering 
in the trade. In 1693, the charter of the 
Company became void, from defiuilt in 
payment of the tax imposed on their 
stocky but it was renewed^upon condition 
of being determinable upon tht«e years 
notice. 

The Company having sustained |p«at 
losses durinr the war with France, and 
fallen into msrepute, a proposal was made 
ID 1698, bv Mr. Samuel Shepherd, and ft 
number or other merchants, to advance 
for the public service 3,000,0002. at 8 per 
cent, interest* provided the sole exclu- 
sive trade to India was settled on them ; 
the proposal was accepted, and a new 
company established by authority of par- 
liament, and incorporated bjr charter, un- 
der the title €£ the ^nglish Company 
trading to the East Indies. The conten- 
tions and emulation between the old and 
new Companies was so great, that it be- 
cime necesMuy, even for the sake of pub- 
lic tnoMtuQity, to unite them: this was 
partly elR«ted in 1702, and in 1708 the 
two Companies were^by act of parlia- 
ment, perfectly consoUdated, under their 
present title of the Umted Company of 
Merchants «yf En^and trading to the 
Esst Indies. On the extension of the 
term of ^eir exclusive trade to three 
years notice after Lady Day 1726, they 
lent to government the further sum oif 
1>200,000£. without receiving any addi- 
tional interest, and as it was necessary to 
raise this sum by the sale of new stock, 
the capital of the company thus became 
3,200,000/. 

In 1713 the t^rm of the company's ex- 
clusive trade was extended to three years 
notice after Lady Day 1733 ; which by a 
subsequent agreement was prolonged to 
1766 : and again, to thr^e years notice 
after I«dy Day 1780, with a provision, 
that if their exclusive privileges should 
be then determined, bv the re-]»ayment 
of all sums which they had lent to govern- 
ment, with all arrears of interest, the 
Company should sUll remain a corpora- 
tion for ever, and enjoy the East^ India 
trade in cummon with all other subjects. 

The interference of the Company, 
about the year 1750, in the contentions 
between some of the native princes, led 
to the acquirement of considerable ter- 
ritories, and laid the foundation of the 



extensive political authority which the . 
Company now possess, and which com- 
prehends dominions of greater extent 
than three times the area of the united 
kingdoms of Great Britain and Ireland. 

On an average of 16 years preceding 
1757, at which time the Company deriv- 
ed little assistance from territonal reve- 
nues, the annual sales of their imports 
amounted to about 3,055,000/.; and for 
the same period their exported goods 
aAd stores amounted annually, at their 
prime cost, to 238,000^ ; the bulUon ex- 
ported to 690,000^; and they paid in dis- 
chai^e of bills of exchange 190.000& 
During the succeeding ten years the 
sales of imports became increased to 
2,150,0002. annually on the average, the 
quantity of bullion exported was reduced 
to about 139,000/. per annum, but the 
exports in gooids ana stores, and the mo- 
ney raised oy bills of exchange were in- 
creased in a greater ratio compared with 
the returns from abroad. From 1767 to 
17/ 7 the export of goods .was 490,000/. ; 
in bullion about 110,000/. ; the sums rais- 
ed bjT bills 458,000/. per annum ; and by 
the aid afforded from the revenues, the 
investments were increased so as to pro- 
duce about 3,300,000/. per annum; the af- 
fairs of the Company, during this period 
were however hr from being in a flou- 
rishing situation; they were under the ne- 
cessity of reducing their dividend, and 
of applying to parliament for assistance ; 
but tnese difliculties bein^ removed, the 
dividend, in 1778, was raised again to 8 
per cent. 

In the seven years ending with 1784, 
the average sales of the imports of the 
Company, notwithstanding the expensive 
war in wluch they were engaged, fell ofT 
in the proportion onljr of about 200,000/. 
annually ; the export in bullion was for 
that period very trifling, but the gooda 
and stores exported were increased to 
about half a nullion. The termination of 
Uie war left the Company's affairs both at 
home and abroad in great derangement, 
and the discussions which followed pro- 
duced a general conviction,that some new 
arrangement was necessary for the future 
government of their extensive territorial 
acquisitions. The principal measure 
adopted was the establishment of a board 
of control, composed of a certain number 
of commissioners appointed by the king, 
and removeable at his pleasure. This 
board was authorised to check, superin- 
tend and control, the civil and military 
. government and revenues of the Compa- 
ny, and to inspect the dispatches trans- 
mitted by the Directors to the different 
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presidencies. The appointment of the 
Go vernor-eei^eral. President, orCounsel- 
lore in the diflTerentprecidencieswas made 
subject to the approbation and recall of 
his Majesty ; and a tribunal was created 
for the trial of Indian delinquents. Some 
further regulations were adopted in 1786^ 
the chief of which were, bestowing on 
the Govemor-genenl of India the high 
prerogatire, of deciding in opposition to 
the sense of the majority of tne council ; 
and uniting the offices of Commander in 
Chief and Gov«»rnor-genera1 in the same 
person. The Company were empower- 
ed to increase their capital, bv creating 
800,000/. new stock, for which they ob- 
tained 1,240,000/. at the rate of 155 per 
cent ; and in 1789 they were authorised 
to add a million to their capital, which 
was effected at the rate or 174 per cent, 
and preference was given to such per- 
sons as were stockholders at the time of 
subscription. Their annual dividend at 
this time was 8 per cent, and continued 
at this rate till 1793, when, in pursuance 
of an agreement with government for the 
renewal of their charter, another million 
was added to their capital, which thus be- 
came 6^000,000/. and the dividend was 
raised to 10^ per cent. 

By the a^ement in 1793, the term of 
their exclusive trade was continued, under 
various regulations, for 20 years from the 
1st of March, 1794^ with the former pro- 
viso, that if, after the expvation of that 
term, their right to the sole trad6 shall 
cease, in consequence of three years pre- 
vious notice bemg g^ven by parliament, 
and the repayment of such sums as may be 
then due from the public, they shall con- 
tinue a corporation notwithstanding, with 
power to carry on a free trade in common 
with other persons. 

The Company is under the management 
of twenty-four directors, elected by the 
proprietors of the Company's stock, who 
hold 1000/. or upwards. Such proprietors 
are likiewise entitled to vote, on all occ^- 
sions, in the quarterly and special general 
courts of the Company. 

CoMPAiTT, South Sea. The scheme for 
satisfying the national deficiencies by the 
establishment of this Company was ar- 
ranged and brought forwaid in 1711, by 
Mr. Harley, then chancellor of the Ex- 
chequer, and the opinion^ of its efficacy 
for retrieving the languishing state of 

gublic credit was so great, that upon his 
eingcreated Earl of Oxford, this semce 
was particularly mentioned in the patent 
as one of the chief reasons for advancing 
him to that honour. It certainly afforded 



considerable relief togovemment^y cofl- 
solidating a variety of debts and arrears 
of interest,and making a general pro% iaoa 
for them, which the expectatioi^^af-nn 
from the commercial undertakings of the 
Company induced the proprietors readily 
to accept. These debts and deficiencies 
formed the first capita] of the Company, 
which amounted to 9, 177,967/: 15*.4dl in- 
eluding half a million raised towards the 
current services of the year. In 1715thiir 
capital was increased to lU,0OO,tA>u/. and 
in 1719 to 11,746,844/. St. lOd. ; but as all 
the sums thus subscribed into South Sea 
stock consisted of public debts, which 
were ^hus transferred from the individual 
proprietors of them to the company, it 
Decame necessary for the company to 
borrow money on bonds, to enable them 
to undertake their ostensible object of 
trade to South America. 

In 1720, the Company engagedin one of 
the most memorable^'projects ever attemp- 
ted in Great Britain.* It was founded upon 
an agreement with government, autho- 
rizing the Company to take in, either by 
subscription or purchase, all the pubfic 
debts, at such prices as they csuld agree 
upon with the respective proprietors; and 
the^ were empowered to raise the money 
which would be necessary for making 
these purchases^either bv calls upon their 
members, by annuities, bonds, or bills, or 
by opening subscriptions for new stock. It 
is difficult to conceive how the Company 
could expect to derive such permanent 
advantages from this transaction, as would 
support any considerable increase of their 
dividend; yet the expectation of great 
profits was so genera], as to excite the most 
extensive, though the most extravagant, 
infatuation that was ever known in money 
transactions in this country. South Sea 
Stock was soon sold at double the sum 
that had been paid in upon it, and in the 
course ofa short time reached the enor- 
mous price of 1000 per cent. The rapidi- 
ty of its fall, however, exceeded that by 
which it rose ; for, before the end of the 
year, the difference of price was more than 
SOO per cent, in the course of only thre^ 
weeks, by which thousandsof persons suf- 
fered v^ry severe losses, and many were 
entirely ruined. 

The only branches of trade in which 
the Company ever engaged were, in sup- 
plying tlie Spanish colonies in America 
with negroes, and the Greenland whale, 
fisheiy. In both these undertakings the 
Company were considerable losers ; in 
consequence of which, in 1748, they gave 
up the contnct with Spun, and from tbaV 
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f>eriod have not carried on any branch of 
commerce whatever, their whole business 
being confined to transferring and paying 
the diYideuds on the public Uinds, knuwn 
by the title of South Sea Stock, Old and 
New South Sea Annuities, and South Sea 
AniiuUies of 1751. 

The company is under the management 
of three governors and twenty-one direc- 
tors. The whole expense of managing the 
concern in the year ending the 5th of Ja- 
nuary, 1807, was 10,727/. of which 3,692/. 
was paid to the sub and deputy g«)vernors 
and directors, and 4,735/. to 36 officers 
and clerks employed by them. The sum 
annually paid by the public to the South 
Sea Company is 14,713/. 10«. 6d. and about 
70/. for tees and allowances to the cashier. 
CoxPAHT, HudwrCtJiay, was established 
in i670, by charter, granted by Charles 11. 
to his cousin Prince Uupert, and seven- 
teen other personsof distinction,who were 
incorporated for can*} ing on an exclusive 
trade to all parts of Hudson's Bay, and in- 
vested with great powers and privileges. 
The establishment excited the jealousy of 
the French, who inl686 seized on all their 
forU or factories, except that at Port Nel- 
son: they were, however, retaken in 1693; 
but they have been annoyed by the same 
power at several subsequent periods : snd 
m 1782 a French squadron, under La Pe- 
rouse, destroyed the settlements, forts, 
merchandise, &c. of the company, to the 
supposed value of about 500,000/. sterling, 
but without retaining possession of the 
place. 

The Company's charter not being con- 
firmed by parliament, they have no right 
in law toan exclusive trade ; but the nature 
of the trade is such, that private adventu- 
rers cannot engage in it in competition 
with them. The Company is under the 
direction of a governor, deputy governor, 
and a committee of seven members: their 
capital stock isssid not to exceed 110,000/. 
which is in the hands of a very small num- 
ber of proprietors. 

CoMFAVT, Sierra Lecne, was instituted 
in the year 1791, with a capital of about 
230,000/. The (general object of the sub- 
scnbers was the introduction of civilization 
into Africa, for effecting which end they 
proposed to establish a secure factory at 
Sierra Leone,wtth the view to a new trade 
in produce, chiefly with the interior of the 
country ; but the reception into the settle- 
ment of near 1200 bbcks from Nova Sco- 
tia, in March, 1792, produced much em- 
barrassment, which was increased in 1793 
by the war, which interrupted their trade, 
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and subjected them to depredations. lb 
1794 the colony was attacked and taken 
by the French, who destroyed every de- 
scription of property belonging to the 
Company » by which they sustained a loss 
of about 52,000/. In 1798, however, the 
colony had so far recovered as to contain 
about 1200 inhabitants : the heads of fami- 
lies were about 300 ; of whom about one 
half were supported by their farms, many 
were mechanics, about 15 were retail 
shopkeepers, 20 or 25 followed the busi- 
nes of fishing, 10 or 15 traded in small 
vessels of their own, 4 were employed as 
schoolmasters, 12 or 15 as seamen, and 
about 20 as labourers under the Company: 
from 3 to 400 native labourers worked m 
the settlement for hire, chiefly on tlie 
farms, which were increasing ranidly. 

Further difficulties and losses have been 
experienced, from an insurrection of the 
NovaScotians in 1800, and an attack of 
some of the neighbouring tribes in 1801, 
' but the colony is now possessed of more 
effectual means of defence, and a neat 
impediment to its promss has been 
done away by the abolition of the slave 
trade. 

Compact, Dutch Eatt India. This once 
celebrated establishment was formed by 
the union of a number of separate compa- 
nies in 1602 : it carried on fot many years 
a very flourishing trade, which has since 
declined very rapidly, particularly from 
about the year 1770, and in 1799 it was 
entirely suspended. The Dutch have like- 
wise had West India Companies, a Levant 
Companv, Companies for the Baltic sea, 
the whale fishery, &c. 

CoMPAKT, French East India, was esta- 
blished inl664, but never became of much 
importance. In 1769 the trade was laid 
open. A new Company was established 
in 1785, but was abolished in 1790. The 
other commercial Companies of France 
were, principally, a West India Company, 
a St. Domingo Company, the Senegal 
Company, the Mississippi Company, the 
Company of the West, and the Bastion 
Company. 

CoMPANT, Danith East Jbidia, and also 
the Swedish East Company, still possess 
a share in the commerce of the Bast, al- 
though it is not very considerable. 

CoMPANT, in military affairs, a small 
body of foot commanded by a captain, 
who has under him a lieutenant and en- 
sign. 

The number of ceniinels, or pnvait 
soldiers, in a company, may be from 50 
to 80 ; and a battalion oo»iwis(s of thir- 
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teen such companret, one of which is al- 
ways grenadicra, and posted on the 
right : nest them stand the eldest compa- 
ny, and on the left the second company ; 
the youngest one being always posted in 
the center. 

Companies not incorporated into regi- 
menu are called irregulan, or indepen- 
dent companies. 

CoMFAiTT ^ 9hip9, n fleet of merchan- 
men, who make a charier party among 
themselves, the principal conditions 
whereof usually are, that certain vessels 
shall be acknowledged admiral, vice-ad- 
miral, and rear-admiral ; that such and 
such signals shall be observed ; that 
those wliich bear no guns shall pay so 
much per cent, of* their cargo ; and in 
case they be attacked, that what damages 
are sustained shall be reimbursed by the 
company in general. In the Mediter- 
ranean such companies are called Con- 
serv^es. 

COMPARATIVE anatomy, is the sci- 
ence which examines the structure of 
the body in animals. It includes, in its 
most extensive sense, a view of the cor- 
poreal organization of all classes of the 
animal kingdom. 

I'bis science, which is very *ptly 
denominated comparative anatomy, af- 
fords the most essential aid in elucidat- 
ing the structure of the human body, 
ami in explaining the doctrines of phy- 
siology. 

The want of any organ in certain 
classes of animals, or its existence under 
different modifications of form, structure, 
&c. cannot &il to suggest most interest- 
ing conclusions concerning the office of 
the same paK to the human subject. 
Thus our physioloncal reasonings, which 
must necessarily be partial and incom- 
plete, when deduced from the structure 
of a single animal or class, are extended 
and corrected by this general compara- 
tive survey, and may therefore be relied 
on with the greater confidence. We are 
indebted to such investigations for the dis- 
covery of the circulation and of the lym- 
phatic system ; for the elucidation of the 
functions of digpstion and generation ; 
indeed, there is no branch of anatomy 
or physiology, whicli has not received 
most material benefit from the same 
source. Hence Haller has very justly 
observed, that ** physiology has been 
more illustrated by comparative anato- 
my, than by the dissection of the human 
body." 

The study of comparative anatomy is 
moreover of the greatest importance in its 



connection with veterinary science, and 
with that highly interesting pursuit, na- 
tural history. It would be an afTront to 
our readers to enlarge upon its utility in 
the former point of view ; but we mar 
be allowed to observe on the latter siib- 
ject, that anatomical stnicture forms the 
only sure basis of a natural claasification 
of the animal kingdom ; and that any ar- 
rangement, not founded on this ground- 
work, will lead us into the most grass and 
I»1pable errors. 

Lastly, this study opens to the mind a 
|p«at source of interest and satiafisction, 
m exhibiting such numerous and unde- 
niable proon of the exertion {of contri- 
vance and design in the animal struc- 
ture ; In displaying those modifications 
of particular parts and organs, by which 
they are adapted to the peculiar circum- 
stances of the animal, and become sab- 
servient to its wants, its necessities, or its 
enjoyments. 

TJie importance of the subject, ffron 
the above-mentioned circumstances, is 
now so fully recognised, that it b^hn 
with justice to be considered as an essen- 
tial part of a regular medical education. 
Public lectures have been delivered on it 
for some years in Germany and Prance ; 
and lately the example has been IbUowed 
in this metropolis* 

Hitherto there has been rather a defi- 
ciency of good works on this science, 
and particularly of elementaiy boo^ 
Blasius has given a collection of the writ- 
ings of several authors on the anatomy of 
particular animals, in one volume 4to^ 
entitled " Anatomia animalium figuris 
variis illustrata,** Amstel. 1681; which 
may still be consulted with adrmmage, 
particularly on account of the plates. 
Cuvier^s *<Le(ons d*Anatoraie compmree," 
in five large 8vo. volumes, form a very- 
valuable and useful repository of facts in 
comparative anatomy ; but the subject is 
treated at such length, and with so many 
uninteresting detaib, that the book is by 
no means adapted for the use of atudents. 
The only compendious and scientific 
view of the subject, which we can recom- 
mend to beginners, is the sliort system 
published by Blumenbach of Gottingen, 
and translated from the German by Mr. 
Lawrence, who has accompanied it with 
numerous additional notes. 

The necessity of confining this siti- 
cle within a given number of pages 
renders it impolnible for us to give a 
general view <>f tlie subject: we shall, 
therefore, select such parts as are 
either particularly interesting in them- 
selves, or suoh as become important from 
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r elucidating the stnictare or functions of 
r the human body. 

It is necessary for us to make a few 
remarks on the classification of the ani- 
mal kingdom, as the terms employed in 
' the following article differ occasionally 
^ fiwm those oSP the Unnzan system, which 
. hss been hitherto chiefly used in this 
■ country ; and, independently of this cir- 
- cumsunce, such of our readers, as have 
not particularly attended to the study of 
. natural history, may derive assistance and 
, information from a Short sketch and ex- 
planation of the arrangement of animals 
. according to their anatomical structure,, 
with an enumeration of the chief genera 
; in each order. 

That the Xiinnxan system is exposed to 
. numerous and well grounded objections, 
, »nd that in many instances it disregards 
anatomical structure, which should form 
the basis of a natural cUssification, will 
be readily allowed by the most sanguine 
. admirers of its ilhtstrious author. Yet it 
. must be remembered, that the general 
adoption of this method renders it desira- 
ble to deviate from it in as few instances 
as possible ; since the introtUiction of new 
onlers and names must necessarily create 
difficulty and confusion in the study of 
the science. The French zoologists, 
whose successful labours in the advance- 
ment of natural history must be acknow- 
led^d with every due tribute of respect, 
ha»e carried the rage of innovation too 
, far, in the universal rejection of the Lin- 
Dcan method, and the unnecessary multi- 
plication of new orders and genera. The 
defects or errors of any system could not 
cause so much perplexity and inconve- 
nience, as the want of a generally receiv- 
ed standard, and the unlimited licence, 
in which every individual imiulges, of 
fabricating new classifications and arrange- 
ments. To judge by some recent worcs, 
we should be led to suppose, that the 
merit of a ^stematic arrangement of ani- 
mals does not consist in the sunplidty 
or intelligibility of the system; but isip 
proportion to the number of newly-ereat- 
ed terms. 

Animab may be distributed into two 
Unmd divisions : those which Iiave a ver- 
tebnd column, and red blood : and those 
which have no vertebrae, and are white 
blooded. 

In the former division there is always 
an interior skeleton ; the chief support of 
which is the column of vertebrae, a spinal 
marrow contained in the vertebral canal ; 
never more than four members, of which 
one or both pairs are wanting in some 



instances. The brain is contained in a 
cranium : there is a great sympathetic 
nerve ; five senses; two moveable eyes ; 
and three semicircular canals in the ear. 
The circulation is performed by one mus- 
cular ventricle at least. There are lym- 
phatic as well as blood vessels. The jaws 
being placed horizontally, the mouih is 
<2pened by their moving from above down- 
wards, or from before backwards. There 
is a continuous alimentary canal, ex- 
tending from the mouth to the .anus, 
which 18 alwavs placed behind the pelvis; 
peritoneum ; liver, spleen, and pancreas ; 
two kidneys and renal capsules ; and two 
testicles. 

The vertebral animals are subdivided 
into warm and cold-blooded. 

Warm blooded vertebra] animals have 
two ventricles in the heart, and a double 
circulation; and breathe by means of 
lungs. The cranium is completely filled 
by the brain. The eyes are closed by eye- 
lids. The tympanum of the ear is hollow- 
ed out of the cranium, and the labyrinth 
is excavated in the bone. Besides the 
semicircular canals, the ear has a coch- 
lea. The nostrils communicate with tiie 
fauces, and allow the passage of air into 
the lungs. The trunk is constantly fur- 
nished with ribs. 

In cold blooded vertebral animals, the 
brain never entirely fills the cranium. The 
eyes seldom possess moveable eye-lids. 
AVhen the tympanum exists, it is on a 
level with the surface of the head. There 
is no cochlea. The different parts of the 
ear are connected but^loosely to the cra- 
nium. 

The division of wartn blooded ani- 
mals contains two classes; Mammalia 
and Birds. 

The mammalia are viviparous, and 
suckle their young, from which circum- 
stance the name is derived. They have 
an uterus with two cornua : and the male 
has a penis. 

There are two occipital condyles, con- 
necting the head to the atlas : never less 
than six, nor more than nine cervical ver- 
tebrae: a very complicated brain ; four 
oesicula auditus, and a spiral cochlea. 
The skin covered with hair. A muscu- 
lar diaphragm separates the chest and 
abdomen. There is an epiglottis. The 
lower jaw only moves. The fluid in the 
lacteala is white, and passes through 
several cohglobate glands. There is an 
omentum. 

Blumenbach establishes the following 
orders in this class : 
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I. JiMMniMi. Two handed. 
G«nu« 1. Homo. 

II. Quadnmana, four banded animals ; 
having a separate thumb, capable of being 
opposed to the other fingers, both in their 
upper and lower extremities. Teeth like 
those of man, except that the cuspidati 
are generally longer. 

1^ Simiae, apes, monkeys, baboons. 
2. Lemur, macauco. 

III. Bradtjpoda, slow-moving animals. 

1. Brady pus, sloth. 

2. Myrmecopha^ ant-eater. 

3. Manis, scaly -lizard, or pangolin. 

4. Das^ pus or Tatu, armadillo. 

This order forms two in the arrange- 
ment of Cuvier. 1st. Tardigrada ; which 
includes the sloths. Inhere are no iitci- 
sores in either jaw ; there is a complicated 
stomach, but no rumination. 3dly. Eden- 
tata, toothless animals. Some of these 
have no teeth ; others want the incisores 
and cuspidati. The tongue is lonfir, slen- 
der, and projectile, for seizing tlie in- 
sects on which the animals feed ; body 
covered with hard substances. The ar- 
madillo, manis, ant-eater, and ornithor- 
hyncus, or duck-billed animal, belong to 
this order. 

ly. Cheiroptera^ having the fingers 
elongated for the expansion of a mem- 
brane which acts a^ a wihg. 

Vespertilio, bat. 

T. GUra. Rodentia of Cuvier— gnaw- 
ing animals. Have two long and very 
large incisor teeth in each jaw, by which 
they cut and g^aw hard bodies, chiefly 
vegetables ; there is a large interval be- 
hind these teeth, unoccupied by cuspi- 
dati ; long intestines, and g^enerally a large 
ccecum. The hind legs, being longer than 
the front extremities, give to these ani- 
mals a leaping mode of progression. The 
disproportion is. sometimes so great, that 
the front legs are not used in walking. A 
bone in the penis. 

1. Sciurus, squirrel. 

% Glis, dormouse (Myoxus» Linn.) 

3. Mus, mouse and rat. 

4. Marmota, marmot. 

5. Cavia, guinea-pig. 

6. Lepus, mure and rabbit. 



7. Jaculus, jerboa. 

8. Castor, beaver. ^ 

9. Hystriz, porcujnne. 

VI. Ferm^ predaceoua and csnuvoroixs 
animals. Very strong and large pointed 
canine teeth: molares forming pointed 
prominences; short and simple alimen- 
tary canal, and consequently slender 

1. Erinaceus, hedge-hog. 
3. Sorex, shrew. 

3. Talpa, mole. 

4. Meles, badger. 

5. Ursus, bear. 

6. Didelphis, opossum, kangaroo. 

7. ViveiTa, weasels, ferret, polecat, 

civit. 

8. Mustela, skunk, stoat, &c. 

9. Canis, dog, wolf, jackal, fox. 

hyena. 

10. Felis, cat, lion, tiger, leopard, 

lynx, panther, &c. 

11. Lutra, otter. 

13- Phoca, seal or sea.calf. 

The five first genera of this order form 
the plantig^da of Cuvier ; animals which 
rest the whole of the Tool on the ground. 
They are less carnivorous than the others; 
have a longer intestinal canal, and no 
cecum. 

The sixth genus forms the Pedimana 
of the same zoo1(^st ; us they pcnsess a 
separate thumb on the hind extremities 
only. They have a pouch in the abdo^ 
men, containing the mammx, and holding 
the young in their early state. One 9pe> 
cies, the canguroo, (didelphis gigantea) 
must however be excepted. That is 
placeid among the rodentia, and does not 
possess the separate thumb. 

The order camivora of Cuvier will in- 
clude from the seventh to the eleventh 
genus, both inclusive. These have a bone 
in the penis. The seal belongs to this 
amphibia. 

In the three following orders the toes 
are so incased in homy coverings that 
they can only serve to support the body 
in standing or progression. Aa these ani- 
mals all feed on vegetables, the intestines 
are very long, and the belly consequently 
Uwge. 

VII. Soiithmguia (solipeda, Cuvier,) a 
single toe on each foot, with an undivid- 
ed noof; a small and simple stomach, but 
large intestines, and particularly an enor- 
mous caecum; incisores in both jawss mam- 
mae in the groin, as in the pecora. 



Digitized by 



Google 



COMPARATIVE ANATOMY. 



1. Equus, horse and ass. i 

VI I I. Pecora or BUtdca (ruminantia of 
Cuvier,) a divided boof. No incisores in 
the upp^r jaw, where their place is sup- 
plied by a callous prominence ; stomach 
consisting of four cavities; rumination of 
the food; long intestines. Their fat be- 
comes hard and brittle when cold. The 
marninac are placed between the posterior 
extremities. The penis of the male has 
no bone. 

1. Camelus, camel, dromedary, lama. 

2. Capra, sh6ep, goat. 

3. Ami lope, antelope, chamois. 

4. Bos, ox, buffalo. 

5. Giraffa, g^raife or camelopard. 

6. Cervus, elk, deer-kind. 

7. Moschus, musk. 

IX. Beliiut, animab of an unshapely 
form, and a tough and thick hide : whence 
the> have been called, by Cuvier, pachy- 
dermata (from )r«;^vf thick, and Ji^/m« 
skin.) They have more than two toes: 
incisores in both jaws, and in some cases 
enormous tusks ; mammx extend under 
the belly, where they are numerous. 

1. Sus, pig kind, pecari, babiroiissa. 

2. Tapir. 

3. Elephas. 

4. Rhinoceros. 

5. Hippopotamus. 

6. Trichecus, morse or walrus, ma- 

nati or sea-cow. 

The last genus of this order, together 
with the foca (seals) constitutes the 
Amphibia of Cuvier. These animals have 
short members adapted for swimming. 

X. C«iacea,whales,1iving entirely in the 
sea, and formed like fishes ; bre^athe by an 
opening at the top of the head, called the 
blowing hole ; through which they throw 
out the water, which enters their mouth 
with the food ; smooth skin covering a 
thick layer of oily fat ; no external ear ; 
a complicated stomach ; multilobular kid- 
neys ; larynx of a pyramidal shape, open- 
ing towards the blowing hole ; testes with- 
in the abdomen ; mammx at the sides of 
the vulva ; bones of the anterior extremity 
concealed and united by the skin, so as to 
form a kind of fin; no posterior extremi- 
ties : teeth which retain their prey, but do 
not masticate, and instead of which there 
are sometimes layers of a homy substance 
called whalebone. 



1. Monodon, narwhal, sea-unicoror 

2. Balxna, proper whale. 

3. Physeter. 

4. Uelphinus, dolphin, porpoise. 

Cuvier distributes the class mammalia 
into three grand divisions : 

1. Those which have claws or nails 

(mammif<(res a ongles :) ' includ- 
ing the following orders : bima- 
na, quadrumana, cheiroptera, 
plantigrada, camivora, pedima- 
na, rodentia, edentata, tardi- 
grada. 

2. Those which have hoofs (mam- 

mif. a ongles) including the pa- 
chydermata, ruminantia, and so- 
lipeda. 

3. Those which have extremities 

adapted for swimming (mammif. 
a pieds en nageoire.) Amphibia 
and cetacea. 

Birds are oviparous ; have a single ovary 
and oviduct ; a single occipital condyle ; 
very numerous cervical vertebrae ; a very 
large sternum ; and anterior extremities 
adapted fur flying, the posterior only being 
used for walking. 

They have three eyelids ; no external 
ear ; a bone in the tongue ; a cochlea coni- 
caU but not spiral ; a smele ossiculum au- 
ditus ; body covered with feathers. The 
lungs are attached to the surface of the 
chest, and penetrated by the air, which 

S»es all over the body ; no diaphragm ; 
ere is a larynx at each end of the tra- 
chea ; no epiglottis ; the jaws are covered 
with a homy substance, and are both 
moveable ; there are no lips, gums, nor 
teeth ; the chyle is transparent ; no me- 
senteric glands, nor omentum ; no blad- 
der of unne, the ureters terminating in a 
bag, through which the eggs and faeces 
come, viz, the cloaca ; the pancreas and 
liver have botli several ducts entering the 
intestine ; spleen in the centre of the me- 
sentery. 

This class cannot be distributed into or- 
ders so clearly distinguished by anatomi- 
cal characters as the preceding one. Blu- 
menbach divides them into two leading 
divisions. 

(a) txbrxstrial bibdb. 

Order I. JSccipitret. Birds of prey, with 
•trong hooked biUs, and large curved U- 
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IoD% A membranous ftomach, and short 

CKOL 

1. Vultur, vultures. 

2. Palco, falcon, eagle, hawk, kite. 

3. StrUfOwl. 

4. Lanius, shrike, or butcher bird. 



II. Lnwttre§, ]i|[ht4>illed birds, bay- 
ing a large hoUow bill. 

1. Psittacus, parrot kind. 
3. Bamphaatos, toucan. 
3. BuceroB, rhinoceros bird. 

lU. Pica, this and the two following or- 
ders are not clearly chancterised. 

1. Picus, woodpecker 

2. Jynx, wryneck. 

3. Sitta, nuthatch. 

4. Alcedo, king's-fisher. 

5. Trochilua, humming bird, &c. &c. 

IV. Coracet, 

1. Conrus, crow, raven, jackdaw, 

magpie, jay, &c. 
3. Coracias, roller. 

3. Paradises, birds of paradise. 

4. Cuculus, cuckoo, &c. &c. 

V. Pauerety small singing-birds^ 

1. Abiuda, lark. 

2. Sturnus, starling. 

3. Turdus, thrush, black-bird. 

4. Emberiza, bunting. 

5. Fringilla, finches, canary-bird, lin- 

net, sparrow. 

6. MotaciUa, nightingale, redbreast, 

wren, 
r. Hirundo,. swallows, martins, &c. 
8. Caprimulgus, goaUucker, &c. 

VI. GaUinm, gallinaceous birds, mostly 
domesticated. They possess a large crop, 
strong muscular gizzards, short legs. 

1. . Columba, pigeons. 

2. Tetrao, grous, quail, partridge. 

3. Nuroida, guinea.fowl. 

4. Meleagris, turkey. 

5. Pavo, peacock. 

6. Otis, bustard. 

VII. Struthhnea, struthinous birds. The 
largest of the class : possess extremely 
small wings, and are therefore incapable 
of flight ; but run very swiftly. 

1. Struthio, ostrich. 



9.' Casuarius, cassowary or emu. 

(b) ▲«tUATlC B1B98. 

Order 1. Graii4e, waders frequenting 
marshes and streams ; long naked legs; 
long neck ; cylindrical bill, of different 
lengths. 

1. Ardea, crane, stork, heron, bit- 
tern. 

3. Scolopax, woodcock, snipe, cur- 
lew, 

3. Tringa, lapwing, hulfs, and reeves. 

4. Charadrius, plovttT. 

5. Fulica, coot. 

6. Rallus, rail. 

7. Phoenicoptenis, flamingo. 

8. Tantalus, ibis, &c. 

II. Anterea, swimming birds : web- 
footed ; bill broad and fiat, covered by a 
somewhat soft substance, on which large 
nerves are distributed. 

1. Colymbus, diver. 
3. Lams, guU. 

3. Procellaria, petrel. 

4. Dioroedea, albatros. 

5. Pelecanus, pelican, cormorant. - 

6. Anas, swan, (luck, goose. 

7. Mergus, goosander. 

8. Alca, auk, pufl^n. 

9. Aptenodytes, penguin. 

The two classes of cold-blooded ver- 
tebral animals are, the Amphibia, and 
Fishes. 

The former, differing consderably 
from each other, have very few common 
characters ; for in different instances they 
walk, fly, swim, and crawl. There is no 
external ear, nor cochlea ; the brmin is 
always very small ; the lungs are in the 
same cavity with the other viscera, and 
liave very large air-cells ; no epiglottis, 
omentum, nor mesenteric glands; two ovm- 
ries and oviducts ; cloaca, through vbicJ^ 
the fsces and urine are excelled, and iu 
which the organs of generation terminate; 
neither hair, feathers, nor mammx ; skin 
either naked, or covered with scales ; both 
jaws are moveable ; there is an urinaiy 
bladder. 

Order I. XeptHia, having, four feet, 
(jjuadrupeda (ndpara.) 

1. Testudo, tortoise, turtle. 

3. Rana, frog, toad. 

3. Lacerta, lizards, crocodile, cba- 
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meleon, newt, salamander, igu- 
ana, kc. 

H. Serftentia. No externa] members ; 
body of an elongated form, and viscera of 
a similar shape ; they are oviparous ; but 
the egg is sometimes hatched in the ovi- 
duct ; both jaws moveable. 

1. Crotalus, rattlesnake. 

2. Boa. Immense serpents of India 

and Africa. 

3. Coluber, viper. 

4b Unguis, blind worm. 

5. Amphisbaena. 

6. Cecilia. 

Fishes. Breathe by means of branchiat 
orgplls, and have no trachea, nor lar}'nx ; 
organs of motion consisting of fins ; nose 
unconnected with the organs of respira- 
tion ; ear entirely enclosed in the head, 
the tympanum, he. being absent ; both 
jaws moveable ; the place of the pancreas 
supplied by the pyloric cxca ; an urinary 
bladder ; two ovaries j heart consisting of 
a single auricle and ventricle. They may 
be distributed into two leading divisions : 
thcr cartilaginous, whose skeleton consists 
of cartilage ; the bony, where it is formed 
of a more firm substance. 

(a) CARTiukeiirous fiskssw 

Order I. Chondropten/gii ; having no 
gin-cover ; an uterus, with two oviducts. 

1. Petromyzon, lamprey. 

2. Gastrobranchus. 

3. Raia, skate, torpedo, stingray. 

4. Squddus, shark, saw-fish. 

5. Lophius, sea-devil, frog-fish. 

6. Balistes, file-fish. 

7. Chimxra. 

H. BrancHoftegH ; having a gilUcover. 

1. Accipenser, sturgeon, belug^. 

2. Ostracion, trunk-fish. . 

3. Tetrodon. 

4. Diodon, porcupine- fish. 

5. Cyclopterus, lumpsucker. 

6. Centnscus. 

7. Syngnathus, pipe-fish. 

8. Pegasus. 

(b) bokt tishbs, DTVTBBB ACeORBrKO TO 
THB SITUATIOSr OF TBEIR FIITS. 

Order I. Apodet / no ventral fins. 

1. Murxna, eel-kind. 

3. Gymnotus, electrical eel. 



3. Anarrhichas, sea- wolf. 

4. Xiphias, sword-fish. 

5. Ammodites, launce. 

6. Ophidium. 

7. Stromateus. 

8. Trichiurus. 

\ 
II. Thoracici ; ventral fins directly un- 
der the thoracic. 



1. Echeneis, sucking fish. 

2. Coryphaena, dorado. 

3. Zens, dory. 

4. Pleuronectes, flounder, plaice, dab, 

holibut, sole, turbot. 

5. Chaetodon. 

6. Spams. 

7. Perca, perch. 

8 Scomber, mackarel, bonito, tunny. 
9. Mullus, mullet, &c. &c. 

III. MdondnaUt : ventral fins behind 
the thoracic ; chiefly inhabit fresh water. 

1. Cobitis, loach. 

2. Silurus. 

3. Salmo, salmon, trout, smelt. 

4. Esoz, pike. 

5. Clupea, herring, sprat, shad. 

6. Cyprinus, carp, tench, gold-fish, 

minow, &c. &c. 

rV. JugulareM / ventral fins in front of 
the thoracic. 

1. Gadus, haddock, cod, whiting, 

ling. 

2. Uranoscopus, star-gazer. 

3. Blennius, blenny. 

4. Callionymus, drag-net. 

5. Trachinus, weaver. 

The animals, which have no vertebral 
column, do not possess so many common 
characters as the vertebral clashes ; their 
hard parts, when they have any, are ge- 
nerally placed on the surface of the body ; 
the centre of the nervous system, instead 
of being inclosed in a bony case-, lies in 
the same cavity with the viscera ; the oeso- 
phag^s is generally surrounded by a ner- 
vous chord coming from the brain ; their 
respiration is not carried on by lungs, and 
the^ have no voice ; their jaws move in 
various directions ; tliey have no urinary 
secretion. 

The invertebral animals were distribut- 
ed by Linnxus into two .classes ; insects 
and worms (vermes.^ The anatomical 
stractitre of these animals was very im^^ 
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perfectly known, vhen the Swedish na- 
turalist first promulgated his arrange- 
ment. But the labours of subsequent zoo- 
logists, and particularly those of Cuvier, 
have succeeded in establishing such Arik- 
ijig and important differences in their for- 
matipn, that a sut>divi8ion of the Linncan 
classes became indispensably necessary. 
The insects of Linnzus are divided into 
arustacea and insecta : and the vermes of 
the same author form three classes : viz. 
Molluscs, Vermes, and ZoophyU. 

The Molluscs derive their name from 
the soft flesliy nature of their body. This 
cliiss includes those pulpy animals, which 
may either be destitute of an external 
covering, when they are called moUusca 
nuda, as the. slug ; or may be inclosed in 
one or more shells, ad' the snail, oyster, 
Sec. when they are termed tedtacea. 

The animals of tliis class have no arti- 
culated members : they have blood-ves- 
sels, and a true circulation ; they respire 
by means of gills ; they have a distmct 
brain, giving. origin to nerves ; and a spi- 
nal marrow. 

1. Sepia, cuttlefish. 

2. Arg(mauta. 

3. Nautilus. 

4. Limax, slug. 

5. Aplysia. 

6. Doris. 

7. Clio. 

8. Patella, limpet. 

9. Helix, snail. 

10. Haliotis, Venus's ear. 

11. Murex, caltrop, or rockshell. 

12. Strembus, screw. 

13. Buccinum, whelk. 

14. Ascidia. 

15. Thalia. 

16. Ostrea, oyster. 

17. Solen, i*azorshell. 

18. Cardium, cockle. 

19. Mytilus, muscle, &c. &c* 

Cuvier classes the numerous genera of 
this order under the three following di- 
visions: 1. Cephalopoda, (irom m^«A« 
the head, and vr^ the foot) which have 
their organs of motion placed round the 
head ; 2. Gasteropoda, (from y««^, the 
belly, and «'2lc,) such as crawl on the 
belly ; and 3. Acephala, (from <«, priva- 
tive, and ««^«A«,) which have no head. 
The three first genera belong to the fint 
division ; the ten succeeding ones come 
under the second ; and the remainder ez- 
(emplify the last order. 



AccofHding as the sbeU of the testace- 
ous molluscs consists of a angle convo- 
luted tube, or of two or more ^parate 
pieces, they are called cochleae bivahres, 
multivalves, &c. 

Cruttacea possess a hard external co- 
vering, and numerous articulated mem- 
bers ; a long nervous chord, beset with 
ganglia} compound eyea; antennc and 
palpi like those of insects ; a heart and 
circulating vessels, and gills ; teeth in the 
cavity of the stomach. 

1. Cancer, crab, lobster^ crayfish, 

shrimp. 
3. Monoculus. 

Insects have articulated members and 
antennae. Those which fly arc subiect 
to what is called a metamorphosis ; they 
pass through certain intermediate stales 
of existence before they assume the bst 
or perfect form. From the egg proceeds 
the larva, or caterpillar < this change to 
the chrysalis, nympha, or aurelia, from 
which the perfect insect is produced; 
nervous system consisting of a chord be- 
set with ganglia ; no heart nor blood-ves- 
sels ; respiration carried on by means of 
trachex. 

Order I. Coleoptera ; having a hoUow, 
horny case, under which the wings are 
folded. 

1. Scarabaeus, beetles. 

2. Lucanus, stag-beetle. 

3. Dermestes. 

4. Cocci nella, lady -bird. 

5. Curculio, weevU. 

6. Lampyris, glow-worm. 

7. Meloe, Spanish-fly. 

8. Staphylinus. 

9. Forficula, earwig. 

II. Hemipteras four wings, either 
stretched straight out, or resting acrosk 
each other. 

1. Blatta, cockhiach. 

3. Gryllus, locust, grasshopper. 

3. Fulgora, lantern-fly. 

4. Cimex, bug, &c. 

Iir. Lepidoptera ; soft hairy body, and 
four expanded wings. 

1. Papilio, butterfly. 

2. Sphinx, > ^. 

3. Plialxna,5™^**''- 
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IV. Mur^ierOf four reticulated wings. 

1. libellula, dragon-fly. 

2. Ephemera, &c. 

V. Bymenopura / generally poasessing a 
sting. 

1. Vespa, wasp, hornet. 

2. Aspis, bee. 

3. Formica, ant. 

4. Termes, white ant • 

5. Ichneumon, &c. 

VI. Diptcra ,• two wings. 

1. (Estrus, gad-fly. 

2. Muaca, common flies. 
S. Culex, gnat, mosquito. 

4. Hippobosca, horse-leech, &c. 

VII. ,Aftera ; no wings. 

1. Podiira, springtail. 

2. Pediculus, louse. 

3. Pulez, flea, cbigger. 

4. Acanis, tick, mite. 

5. Aranea, spider. 

6. Scorpio, scorpion, &c. 

The vermes may be divided into 
two orders; the intestinal, which inha- 
bit the bodies of other animals ; and the 
external. 

The former are not of such a compli- 
cated organization as the latter ; so that 
they are sometimes arranged among the 
zoophytes. The external worms have a 
nervous chord possessing ganglia, an 
elongated body composed of rings, and 
having no distinct nead; there are no 
members; circulating vessels, but no 
heart ; no nerves have been discovered 
in the intestinal worms. 

Order I. Atettiiu. 



1. Gordius, guinea-worm. 

2. Ascaris, thread«worm, 

worm. 

3. Tricocephalus. 

4. Fasciola, fluke. 

5. Tznia, tape-worm. 

6. Hydatis, hydatid. 

n. Extemi. 

1. Aphrodite, sea-mouse. 

2. SipunculuB. 

3. Uirudo, leech. 

4. Nereis. 

VOL.ni. 
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5. Nais. 

6. Planaria. 

7. Lumbricus, earth-worm, &c. 

The Zoophytes have neither brain nor 
nerves; no heart, nor, perhaps, blood-ves- 
sels ; no articulated members. 

Order. I. Echinodermata ,- covered by a 
hard and tough coriaceous skin. 

1 Echinus, sea hedge-hog. 
2. Asterias, star fish, &c. 

IL Soft or Oelatinotu Zoophytea. 

1. Medusa, sea-blubber, sea net- 

tles. 

2. Actinia, sea-anemone. 

3. Hydra, fresh water polype. 

III. Infiaoriii, the animalcules of infti- 
sions. • 

1. Vorticella, wheeUanimaL 

2. Brachionus. 

3. Vibrio, eel of vinegar. 

4. Volvox. 

5. Monas. 

IV. Inhabitants of corals, corallines, 
sponges, &c. 

COMTABATIVB OSTBOIOGT. 

It has been asserted, that the bones in 
some instances have npt their ordinary 
white colour. Thus the amedabad finch, 
(fHngilla amandava,) and the golden 
pheasant, have been said to possess 
yellow bones ; but this is not true In the 
garpike (esox belone) the bones are 
green ; and in some varieties of the com- 
mon fowl in the East Indies they are 
black ; but this colour is«aid by Mr. Hun- 
ter to reside in the periosteum. 

The opiiuon of Aristotle, that the bones 
of the lion had no marrow, is totally un- 
founded. 

The bones of the cranium are much 
more completely ossified at the time of 
birth, in the mammalia, than in man. In 
the former the fontanells are hardly dis- 
cernible. When we compare the pelvis, 
and the whole mechanism of parturition 
in the Woman, with those of the female 
quadruped, the cause of this diflTerence 
appears; we then discover, why the yield- 
ing and over lapping of the law 
bone of the cranium, which is chiefly 
effected by the fontanells, is only requir- 
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ed to facilitate the birth of the humftn 
foetus. 

The skeleton remains constantly carti- 
laginous in some animals; such as the^ 
•kate, shark, sturgeon, and all those fish- 
es, which, from this circumstance, have 
been denominated cartilaginous. The 
bones of birds are almost universally hol- 
low; but their cavities, which never 
contain marrow, are filled with air. This 
organization unites the advantages of 
strength and lightness. 

Crustaceous animals, (crab, lobster, 
&c.) have a skeleton which surrounds 
and contains their soft parts, and which 
serves at the same time the purposes of 
m skin. When it has attained its per- 
fect consistence, it grows no more : but 
as the soft parts still increase, the shell 
separates, jind is detached, being suc- 
ceeded by a larger one. This new co- 
vering is partly formed before the other 
separates : it is at first soft, sensible, and 
▼ascular ; but it speedily acquires a hard 
consistence by the increased deposition 
of calcareous matter. 

Some of the molluscs have hard parts 
in the interior of their body. The com- 
mon cuttlefish (sepia officinalis) has a 
white, firm, and calcareous mass, of an 
oval form, and slightly convex on its two 
surfaces, commomy known by the name 
the cuttlefisb-bone, contained in the 
substance of its body. It has no connec- 
tion with any soft part, whence it ap- 
pears completely as a foreign body : no 
vessel nor nerve can be perceived to en: 
ter it; nor does it receive the attach- 
ment of any tendon. In the calmar (se- 
pia loligo) this body resembles horn in 
Its appearance; it is transparent, hard, 
and brittle. Its form resembles that of 
a leaf, except that it is larger i and some- 
times that of a sword bUde. These parts 
must grow like shells, by the simple ad- 
dition of successive layers. 

In the vertebral animals, the bony 

Kirts of the body €ire composed of a ge- 
tinous substance, united to phosphate of 
lime. But in xhe lower orders of ani- 
mals, the hard parts are composed 
chiefly or entirely of carbonate of lime. 
This is the case with the shells of all the 
testacea. 

SKILXTOK op MAMMAfJA. 

The form of the diflferent mammalia, 
particularly the four footed ones, varies 
considerably; and their skeletons roust 
be marked by corresponding differen- 
ces. Yet these varieties may be includ- 



ed, at least for the greatest put, ander 
the following peculiarities ; which serve 
to distinguish their skeletons from tboae 
of birds. 



The skeletons of 
mammalia possess: 

1. A skull with 
genuine sutures, at 
least with very few 
e.xceptions; as per- 
haps the elephant, 
and the duck-billed 
animal, (ornitho- 
rhyncus.) 

3. Jaws furnish- 
ed with teeth. 

Except the ant- 
eaters, the manisy 
the baixna (whale.) 

3. An upper jaw, , 
which does not 



Those of birds are 

distinguished by : 

1. A akbU which 
has not real suturea, 
at least in the adult. 



3. A bill without 
teeth. 



3. An upper jaw, 
which doHM move. 

There *are some 
exceptions, viz, the 
rhinoceroe binL 



4. An 08 inter- ^ No os inter- 
maxillare. maxilhtf«. 

5. Two occipital 5. A single occi. 
condyles. pital condyle. 

6. Seven cervical 6. More than se- 
▼ertebrac. ven cervical verte- 

Except the three- br«. " 
toed sloth, and some 
cetacea. 



7. Moveable dor- 
sal vertebrae. 

8. A pelvisclosed 
in front. 

Except the ant- 
eaters ; which have 
it open: and the 
cetacea, which have 
none. 



7. Motionless d<tf- 
sal vertebrae. 

8. A pelvis open 
anteriorly. 

Ettept the os- 
trich. 



9. True clavicles 9. Clavicles 
in a few genera ^tantl);; and almost 
only. as universally the 

fbrklike bone. 

The structure of the cranian presents 
a very remarkable singularity in tbe 
elephant. Its two tables are aepsrated. 
from each other, to a considenble extent, 
by namerous bony processes; between 
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vhicb tre formed a Yut number of cells» 
conmunicatinj; with the throat by means 
of the eustachian tube, and filled with air, 
instead of the bloody or medulhry sub- 
stance which occupies the diplde of ani- 
mals. The use of this structure in in- 
oresaing the surface for attachment of 
those large muscles, which belong to the 
lower jaw, proboscis and neck, and in 
augmenting the mechanical power of 
these muscles, by removing their attach- 
ments to a greater distance from the cen- 
tre of motion, has been very ingeniously 
explained by Camper. (CEuVres, tom. 2.) 
These advantage^ are attained by the 
cellular structure which we have just 
described, without augmenting the weight 
of the head, and this precaution is parti- 
cularly necessary in the present instance, 
as the head is on other accounts more 
heavy and massy in this than in any other 
animal. The air cells of birds, in gene- 
nl, and particularly those which pervade 
the cranium in the ostrich, eagle, and 
owl, present examples of a similar for- 
mation, attended with the same uses ; viz. 
those of increasing the bulk and strength 
of the bone, and diminishing its weight. 

A comparison of the human cranium 
with that of animals will lead us to some 
interesting conchisions Uaubenton fix- 
ed on the situation of the foramen mag- 
num occipitale as a point of compari- 
son. He draws two lines, which inter- 
sect each other in the profile of the.scuU : 
one passes from the posterior margin of 
the great foramen, (which, in almost all 
mammalia, is also the superior one,) 
through the lower edge of the orbit; 
the other takes the direction of the 
opening itself, beginning at its posterior 
edge, and touching the articular surface 
of the condyles. He determines, accord- 
ing to the angle formed by the junction 
of these two lines, the similarity or diver- 
sity of the form of crania. 

This ang]^ is, however, but an imper- 
fect criterion; for its variations ai'e in- 
cluded between 80° and 9GP in almost all 
quadrupeds, which differ very essentially 
in other points. And small variations 
occur in the indiidduals of one and the 
same genus. 

The variations in the atuations of die 
occipital foramen are important, when 
viewed in cbnnection with the ordinary 
position of the animal's body. In man, 
who is designed to bold his body erect, 
this opening is nearly ecjui-distant from 
the anterior and posterior extremities 
of the skull. The head therefore is sup- 
ported in a state of equilibrium on the 



vertebral colutnn. The anffle, form^ 
by the two lines mentioned by Dauben- 
ton, is only of three degrees. 

Quadrupeds, which go on all-fours, 
have the occipital fo*ramen and condyles 
situated farther back, in proportion as 
the face is elongated. That opening, in- 
stead of being nearly parallel to the hori- 
zon, forms a considerable angle with it : 
which, measured according to Dauben- 
ton, is of 90 degrees in the horse. The 
weight of the head in these animals ia 
not therefore sustained by the spine, but 
by a ligament of immense strength, which 
is either entirely deficient, or so weak as 
to have its existence disputed, in the hu- 
man subject. This ligamentum muchae, 
or cervical ligament, arises from the 
spines of the dorsal and cervical verte- 
brx, (which are remarkably lon^ for that 
purpose,) and is fi.xed to the middle and 
posterior part of the occipital bone. It 
IS of great size and strength in all qua- 
drupeds, but most particularly in the ele- 
phant; where the vast weight of the 
head, so much increased by the enor- 
mous size of the tusks, sufficiently ac- 
counts for its increased magnitude. It is 
bony in tbe mule, probably on account of 
the use which the animal makes of ita 
head, in disengaging and throwing up 
tlie earth. 

Animals of the genus Simla and Lemur 
hold a middle rank between man, who is 
constantly erect, and quadrupeds, whose 
body is supported by four extremities. 
Their structure is by no means calculat- 
ed, like that of man, for the constant 
maintenance of the erect posture ; but 
they can support it with greater facihtv, 
and for a longer time, than other animals. 
Hence, in the orang-outang, the occipital 
foramen is only twice as far from the 
jaws as from the back of the head ; so 
that Daubenton's an^le is only of 37^. 
It is somewhat larger in the other species 
of Simiae, and measure 47^ in the lemur. 

The general form of the cranium is 
most materially influenced by the direc- 
tion, and the various degrees of pi'omi- 
nence, of tbe facial bones. * 

To determine tliis with greater precl- 
usion, Camper instituted the facial line; 
the application of which is most minutely 
explained in his posthumous work, " On 
the natural Differences of the Features, 
&c." Like Daubenton, he draws on the 
profile of the cranium two straight lines, 
which intersect each other ; but in dif- 
ferent directions from those of the French 
anatomist. An horizontal line passes 
through the external auditory passa|fe 
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ftnd the bottom of the cayity of the nose : 
this is intersected by a more perpendicu- 
lar one> proceeding from the convexity 
of the forehead to ^he most prominent 
point of the upper jaw, or of the inter- 
maxillary bone. The latter is the proper 
iacial line ; and the angle which it forms 
with the horizontal line determines, ac- 
cording to Camper, the differences of the 
crania of animals, as welt as the national 
physiognomy of the various races of man- 
kind. 

The two organs which occupy most of 
the face are, those of smelling and tasting, 
(including those of mastication, &c.) In 
proportion as these parts are more deve- 
loped, the size of the face, compared to 
that of the cranium, is augmented. On 
the contrary, when' the bram is large, the 
volume of the cranium is increased in 
proi>ortion to that of the face. A large 
cranium and small face indicate therefore 
a large brain, with inconsiderable orrans 
of smelling, tasting, masticating, &c. ; 
while a small cranium, with a large face, 
shew that these proportions are revers- 
ed. 

The nature and character of each ani- 
mal must depend considerably on the 
relative energy of its different functions. 
The brain is the common centre of the 
nervous system. All our perceptions are 
conveyed to this part, as a sensorium 
commune: and this is the organ by 
which the mind combines and compares 
these perceptions, and draws inferences 
from them j by which, in short, it reflects 
and thinks. We shall find that animals 

gartake in a greater degree of this latter 
iculty, or at least approach more nearly 
to it, m proportion as the mass of medul- 
lary substance, forming their brain, ex- 
ceeds that which constitutes the rest of 
the nervous system ; or, in other words, 
in proportion as the organ of the mind 
exceeds those of the senses. Since then 
the relative prcfportions of the cranium 
and face indicate also those of the brain 
and the two principal external organs, we 
shall not be surprised to find that they 
point out to us, in great measure, the 
general character of animals, the deg^e 
of instinct and docility which they pos-* 
sess. Man combines by far the largest 
cranium with the smallest face ; and ani- 
mals deviate from these relations, in pro- 
J>ortion as they increase in stupidity and 
erocity. 

One of the most simple methods 
(though sometimes indeed insufficient) 
of expressinji^ the relative proportions of 
these parts, is by means of the facial line. 



which has been already described. This 
angle is most open, or approaebes moik 
nearly to a right angle, in the buman sub- 
ject ; it becomes constantly more acjite, 
as we descend in the scale from man; 
and in several birds, reptiles, and fishes, 
it is lost altogether, as the cfwihim and 
face are completely on a level* I'he idea 
of stupidity is associated, even by the 
vulgar, with the elongation of the snout ; 
hence the crane and snipe have become 
proverbial. On the contrary, when the 
mcial line is elevated by any cause which 
does not increase the capacity of the era- 
nium, as in the elephant and owl, by the 
cells which separate the two tables, the 
animal acquires a particular air of intelli- 
gence, and gains the credit of qualities 
which he does not in reality possess. 

Hence the latter animal has been select- 
ed as the emblem of the goddess of wis- 
dom. The invaluable remains c^ Grecian 
art shew that the ancients were well ac- 
quainted with these circumstances; they 
were aware, that an elevated facial line 
fdnned one of the grand characters of 
beauty, and indicated a noble and generous 
nature. Hence they have extended the 
facial angle to 90 degrees in the repreien- 
tation oilmen, on whom they wimed to 
bestow an august character. And in the 
representation of their ^oda and heroei, 
they have even carried it beyond a right 
fingle, and made it 100^. 

It roust, however, be allowed, that the 
facial angle is of chief importance in its 
application to the cranium of the haman 
subject, and of the ouadnimana : as vari- 
ous circumstances affect the condunons 
which would result from employine it in 
other classes of mammalia. Thus, in the 
carnivorous, and some of the niminating 
animab ; in the pig, and particularij in 
the elephant, the great size of the frontal 
sinuses produces an undue elevation of 
the facial line. In many of the rodentia, 
as the hare, &c. the nose *oociipies so 
lar^e a space, that the cranium is throva 
quite back, and presents no point on a 
front view, from which this line can be 
drawn. 

The following are the angles formed by 
drawing a line along the floor of the nos- 
tHls, and intersecting it by another, which 
touches the anterior margin of the upper 
alveoli, and the convexity of the cianium, 
(whether the latter point be concealed by 
the face or no ;) 

European infant 9(h 

adult 85 

Adult negro 70 
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Ormng-outang 67^ 

Ltong-Uiled monkies ... 65 - 

Baboons 40 to 30 

Pole-cat ...'..,. 31 

Pugdosr 35 

Mastiff; the line passing along ^ 
the outer surface of the > 41 

skuU 3 

Ditto ; inner ditto .... 30 
Licopard ; inner sur&ce . . 28 

Hare 30 

Ram 30 

Horse 23 

Porpoise 25 

. In the third and fourth tables of Cu- 
vici's " Tableau Blementaire del'Histoire 
Katarelle,'' the crania of several mam- 
nialia are represented in profile, so as to 
afford a sufficient general notion of the 
varieties in the iacial angle. A similar 
comparative view, in one plate, is given 
by White, in his account of the " Regu- 
lar Gradation," &c. from tlie work of 
Camper. 

A vertical section of the head, in the 
longitudinal direction, shews us more com- 
pletely the relative proportions of the cra- 
nium and face. In the Kuropean, the area 
of the section of the cranium is four times 
as large as that of the face ; the lower jaw 
not being included. The proportion of 
the face is somewhat larger in the ne- 
gro : and it increases again in tlie orang- 
outang. I'he area of the cranium is about 
double that of the face in the monkeys ; 
in the baboons, and in some of the carni- 
vorous mammalia, the two parts are 
nearly equal. Tiie face exceeds the cra- 
nium in roost of the other classes. Among 
the rodentia, Xhtr hare and marmot have 
it one third larger ; in the porcupine and 
the ruminantia, th^ area of the face is 
about double that of the cranium ; nearly 
triple in the hippopotamus ; and almost 
four times as lai^e m the horse. In rep- 
tiles ami ^hes, the cranium forms a very 
inconsiderable portion of the section of 
the head, although it is considerably lar- 
ger than the brain which it contains. 

The outline of the face, when viewed in 
such a section as we have just mentioned, 
forms in the human subject a triangle, the 
longest side of which is the line of junc- 
tion between the cranium and face. This 
extends obliquely, backwards and down- 
wards, from tlie r«JOt of the npse towards . 
the foramen occipitale. The front of the 
lace, or the anienor line of the triangle, 
is the shortest of the three. The face is 
so much elongated, even in the simiae, 



that the line of junction of the cranium 
and hce is the shortest side of the trian- 
gle, and the anterior one the longest. 
These proportions become still more con- 
siderable in other mammalia. 

The upper jaw-bones of other mam- 
malia do not, as in man, touch each other 
under the nose, 'and contain all the upper 
teeth ; butthev are separated by a pecu- 
liar, single, or aouble intermaxillary oone, 
which is in a manner locked between the 
former, and holds the incisor teeth of 
such animals as are provided with these 
teeth. It exists also in the pecora, which 
have no incisor teeth in the upper jaw ; 
as well as in such genera as have no in- 
cisor teet^ at all ; vtx, the duck-billed ani- 
mal and the armadillo. It is even found 
in those mammalia which are wholly des- 
titute of teeth ; as the ant-eater and the 
proper whales. It is joined to the neigh- 
bouring bones by sutures, which run ex- 
teriorly by the side of the nose and snout, 
and which pass towards the palate, close 
to the • foramina indsiva. Its form and 
magnitude vary surprisingly in several 
orders and genera of mammalia. It is 
small in man^r ferae ; as also in the walrus. 
In the glires it is remarkably large, on ac- 
count of the immense size of their incisor 
teeth. 

In human crania, at least those of the 
foetus and young children, there is a small 
transverse slit near the foramen incisi* 
vum, of which Fallopius gave the follow- 
ing accurate account in the year 1561 : 
" I find this division to be rather a slit 
than a suture, since it does not separate 
one bone from the other, nor does it ap- 
pear exteriorly, nor join two bones, 
which is the office of sutures." •* Obs. 
Anat." 

" Hence I was much surprised to find 
Vicq D'Azyr, in I/JSO, discover in this 
point an unexpected resemblance be- 
tween the cranuim of the human subject 
and uf quadrupeds." Mem. de FAcad. 
des Sc. 1780. 

In the celebrated dispute of the six- 
teenth century, whether Galen's osteology 
was derived from the skeleton of man or 
the ape, Ingrassias argued for the latter 
side of the c^uestion, from GhUen's having 
ascribed an mtermaxillary bone to the 
human subject. And the same .lathor, in 
his classical <* Commentarii in Galeni Li- 
brum de Ossibus," Panorm, 1603, fol par- 
ticularly points out the parts, " where Ga- 
len, led astray by the dissection of apes, 
deviates from the true construction of 
the human body." 
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In mammalia which have horns, these 
parts grow on particular processes of cer- 
.tain bones of the cranium. In the one- 
homed rhinoceros, they adhere to a rough 
and slightly elevated surface of the vast 
nassl bone. The front horn of the two- 
homed species has a similar attachment ; 
the |M>sterior rests on the as Irontis, as 
those of the homed peoora do. Two 
kinds of structure are observed in the 
latter ; there are either proper homs, as 
in the genera of the ox, goat, and ante- 
lope : or bony productions, as in the ee- 
nus cervus, which includes animals of Die 
deer kind : these are also called horns in 
English, or sometimes antlers: in French, 
bois de cerf. In the former, the external 
table of the frontal bones is elongated 
into a process, which contains a continu- 
ation of the frontal sinuses, except in 
the antelope. Its external vascular sur- 
face secretes the hom, which covers this 
process like a sheath. In the stag kind 
(in the male only in most genera) the 
frontal bone forms a sliort flattened pro- 
minence, from which the proper antler 
immediately slioots forth. It is renewed 
every year, and is covered, during the 
time of its |^wth, with a hairy and very 
vascular skm. 

Castration, or any essential injury of the 
organs of generation,impedes the g^rowth, 
alters the form, or internipts tlie renewal 
of the homs. 

The word hom, which is frequently ap- 
plied in English to the antlers of the deer 
kind, as well as to the real horns of other 
genera, would lead to a very erroneous 
notion on this subject. The antler is a 
re&l bone ; it is formed in the same man- 
ner, and consists of the same elements 
as other bones; its structure is also the 
same. 

It adheres to the frontal bone by its ba- 
sis ; and the substance of the two parts be- 
ing consolidated together, no distinction 
can be traced, when the antler is com- 
pletely organized. But the skin of the 
forehead terminates at its basis, which is 
marked by an irregular projecting bony 
circle ; atid there is neither skin nor peri- 
osteum on the rest of it. The time of its 
remaining on the head is one year: as the 
period cf its fall approaches, a reddish 
mark of separation is observed between 
the process of the frontal bone and the 
antler. This becomes more and more . 
distinctly marked, until the connection is * 
entirely destroyed. 

The skin of the forehead extends over 
the process of the frontal bone when the 
antler has fallen : at the period of its rege- 



neration, a tubercle ariaea from this pro- 
cess, and takes the forai of the future ant- 
ler, being still covered by a prolongatioo 
of the akin. The structure of the part 
at this time is soft and cardlaginoos ; it 
is immediately invested by m true peiios- 
teum, containing large and numerous ves- 
sels, which penetrate the cartilage ia 
every direction, and by the gradualdepo- 
sition of oasific matter convert it into a 
perfect bone. 

The vessels pass through openings in 
the projecting bony circle at the hoe of 
the antler : the formation (»f thia part, pro- 
ceeding m the same ratio with that ofthe 
rest, these openings are contracted, and 
the vessela are thereby preaaed until a 
complete obstruction ensues. The skia 
and periosteum then perish, beconie dry, 
and fall off; the surface ofthe antler re- 
maining uncovered. At the slated period 
it falls off, to be again produced, always 
increasing in size. 

The skeleton of quadrupeds deviates 
more from that of man, in the form ofthe 
lower jaw bone, than in any other part. 
This difference consists chiefly in the want 
of a prominent chin ; that peculiar chanc- 
teristic of the human countenance, which 
exisu in every race of mankind, and is 
found in no other instance whatever. Man 
lias also the shortest lower jaw in compa- 
rison with the cranium ; the ekphant, per- 
haps, approaching the nearest to him in 
this character. The same bone is further 
distinguished by the peculiar Form and 
direction of its condyle. The articulation 
of these processes varies according to the 
structure ofthe masticating organs. They 
are both situated in the same straight 
horizontal line in the fent ; their form is 
cylindrical ; and they are complete^ 
locked in an elongated glenoid cavity, 
whose margins are ao extended before 
and behind the condyle, that all rotatory 
nnotions are rendered impossible, and 
hinge like movements only allowed. This 
structure is most strikingly exemplified 
in the badger, where the cylindrical coo- 
dyles are so closely embraced by the mar- 
pns of the articular cavity, that the lower 
jaw (at least in the adult animal) is still 
retained in its situation, after the soft 
paru have been entirely removed by 
maceration. In many herbivorous ant- 
mab (in the most extensive st-nse of the 
term) these condyles are really rounded 
eminences ; wz. in the elephant and bea- 
ver. Their surface is flattened in the 
pecora, which have also the lower jaw 
narrower than the upper, so that the two 
sets of teeth do not meet together when 
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the mouth is shut, but are brought into 
contact by the free lateral motion which 
takes place in rumination. ' 

As the motions of* the lower jaw must 
be materially influenced by the form of 
its condyles, and by the manner in which 
those processes are connected to the ar« 
ticular cavity of the temporal bone, we 
shall find, as might have been expected, 
a close relation between these circum* 
stances and the icind of food by which an 
animal is nourished. Thus, the lower jaw 
of the carnivora can only move upwards 
and downwards, and is completely inca- 
pable of that horizontal motion which 
constitutes genuine mastication. Hence 
these animals cut and tear their food in 
a rude and coarse manner, and swallow it 
in large portions, which are afterwards 
reduced by the solvent properties of the 
gastric juice. Such mammalia, on the 
contrary, « live on vegeubles, have, in 
addition to this motion, a power of mov- 
ing the lower jaw backwards and for- 
wards, and to either side, so as to pro- 
duce a grinding effect, which is necessa- 
17 for bniising and triturating g^sss, and 
for pulverising and comminuting grains. 
In all these, toere£br<^ the form of the 
condyle, and of Its articular cavity, allows 
of free motion in almost every direction. 
The teeth may be compared, in the for- 
mer case, to scissars ; in the latter, to the 
stones of a mill. 

TBE TBBTH. 

The jaws of the mammalia, with a very 
few exceptions, contain teeth. , The pro- 
per whales (balaena,) the pangolin (ma- 
nia,) and the American ant-eaters, are 
the only genera entirely destitute of these 
origans. 

Animals of the genus balxna (the pro- 
per whales^ have, instead of teeth, the 
peculiar substance called whalebonci co- 
vering the palatine surface of the upper 
jaw : this resembles in its composition 
bair, horn, and such matters. 

The lower surface of the upper jaw 
forms two inclined planes, whicn may be 
compared to the ro^of a heuse reversed ; 
but the two surfoces are concave. Both 
these are covered with plates of the 
whalebone, placed across the jaws, and 
descending vertically into the • mouth. 
They are parallel to each other, and exist 
to the number of two or three hundred on 
each of the surfi^es. They are connect- 
ed to the bone by the intervention of a 
white ligamentous substance, from which 
they grow; but their opposite edge, 
which IS turned towards the cavity of the 



mouth, has its texture loosened into a 
kind of fringe, composed of long and 
slender fibres of the horny sub'stance, 
which tlierefore covers the whole surfiice 
of the jaw. This structure probably 
serves the animal in retaining and con- 
fining the mollusca, which constitute its 
food. 

The teeth of the ornithorhynchus para- 
doxus and hystrix deviate very consider- 
ably from those of other mammalia. In 
the former animal there is one on each 
side of the two Jaws : it is oblong, flat- 
tened on its suiface, and consists of a 
horny substance adhering to the gum. 
There are likewise two horny processes 
on the back of the tongue : these point 
forwards,and are supposed by Mr. Home 
to prevent the food from passing into 
the fauces before it has been suflictently 
masticated. In the ornithorhynchus hys- 
trix there are six transverse rows of point- 
ed homy processes at the back of the 
palate, and about twenty similar horny 
teeth on the corresponding part of the 
tongue. 

• The teeth of the human subject seem 
to be designed for the single purpose of 
mastication, and hence an erroneous con- 
clusion might be drawn, that they serve 
the same oflice in other animals. Many 
exceptions must, however, be made to 
this general rule. Some mammalia, which 
have teeth for the office of mastication, 
have others, which can only be consideV- 
ed as weapons of offence and defence ; 
viz. the tusks of the elephant, hippopo- 
tamus, walrus, and manati. The lai^ and 
long canine teeth of the carnivora, as the 
lion, tiger, dog, cat, kc. not only serve 
as natural weapons to the animal, but en- 
able it to seise and hold its prey, and 
assist in the rude laceration which the 
food undergoes previous to deglutition. 
The seal, the porpoise, and other cetacea, 
as the cachalot, have ail the teeth of one 
and the same form, and that obviously not 
calculated for mastication. The^ can only 
assist in securing the prey which forms 
the animaPs food. 

As the number and arrangement of the 
teeth was made by Linnaeus the basis of 
his classification of animals, it may be 
worth while to mention, that this anato-* 
mist gives the n$me of primores to the 
firont, or incisor teeth ; and of laniarii to 
the canine or cuspidati. The term of 
tusks is applied to such teeth as extend 
out of the cavity of the mouth. 

Certain classes of the teeth are entirely 
wantinfl^' in some orders, classes, and ge- 
nera of quadrupeds; and in other in- 
stances, the different descriptions of teeth. 
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particularly the canine and roolarea, are 
separated by considerable intervals. Tliere 
is no ^imal in which these parts are of 
such equal height and such uniform ar- 
rangement as in man. 

All the three kinds of teeth are found 
in the quadrumana, the caniivora, the 
pachydermata (excepting the two-horned 
rhinoceros and elephant,) the horse, and 
those ruminating animals jarhich have no 
horns. 

Cuvier states, that the teeth of an 
animal, whose bones are found in a fos- 
sil state* resemble those of man, in be- 
ing arranged in a continued and unbroken 
aeries. 

In the simix, carnivora, and all such 
as have canines longer than the other 
teeth, there is at least one vacancy in 
each jaw, for lodging the cuspidatus of 
the opposite jaw. There is a vacancy be- 
hind each canine in the bear. 

The homed ruminating animals not 
only want entirely the upper incisors, but 
they are also destitute or cuspidati, ex- 
cept the stag, which has rudiments of these 
teeth ; and the musk (moschus moschi-. 
fer) where they are very long, and cur- 
ved .in the upper jaw. 

Between the incisors and grinders of 
the horse, a very lar^e vacancy is left, 
in the middle or which a small canine 
tooth, termed the tusk, is found in the 
male animal; but very rarely in the fe- 
male. 

The elephant has grinders and two 
tusks in the upper jaw ; but the former 
only in the lower. The immense tusks 
belong properly to the male animal, as 
they are so small in the female, generally 
•peaking, as not to pass the margin of the 
lip. (Corse, in Phil. Trans. 1799, part 2. 
p. 208.) 

The. sloths have grinding and canine 
teeth, without incisors. The dolphin and 
porpoise have small conical teeth, all of 
one size and shape, arranged in a conti- 
nued line throughout the alveolar margin 
of both laws. The cachalot (physcter 
macrocephalus) has these in the lower 
jaw only. The teeth of the seal are all of 
one form, viz- that of the canine kind ; 
conical and pointed. 

The narwhal has no other teeth than 
the two long tusks implanted in its os in- 
termaziOare ; of which one is so frequent* 
ly wanting. 

The structure of the incisor teeth, in 
the rodentia, deserves attention on se- 
veral accounts. They are covered by 
enamel only on their anteiior or convex 
surface, and the same circumstance holds 
good with respect to the tusks of the hip- 



popotamus. Hence, as the bone veais 
down much faster than this harder co- 
vering, the end of the tooth always con- 
stitutes a sharp cutifhg edge, which ren- 
ders it very deserving of the name of an < 
incisor tooth. 

This partial covering of enamel refutes, 
as Blake has observed (" Essays on the 
Structure, &c. of the Teeth," p. 312,) the 
opinion, that the enamel is formed by the 
process of crystallization.- 

The incisor teeth of these animals are 
used in cutting and gnawing the harder 
vegeuble substances, for which their 
above-mentioned sharp edge renders 
them particularly well adapted. Hence 
Cuvier has arranged these animals in a 
particular order, by the name of rodentia. 
Of the gnawers. As 4his employment 
subjects the teeth to immense frictioa 
and mechanical attrition, they wear away 
very rapidly, and would soon be con- 
sumed, if they did not possess a power 
of growth, by which the loss is recom- 
pensed. 

These teeth, which are very deeply 
imbedded in the jaw, are hollow iDter- 
nally, just like a human tooth which is 
not yet completely formed. Their cavity 
is filled with a vascular pulp, similar to 
that on which the bone of a tooth is form- 
ed ; this makes a constant adcfition of new 
substance on the interior of the tooth, 
which advances to supply the part worn 
down. The covering of enamel extends 
over that part of the tooth which is con- 
tained in the jaw, as we might naturaUy 
expect: for this must be protruded at 
some future period, to supply the loss of 
the anterior portion. Although these 
teeth are very deeply implanted in tjie 
maxillary bones, they can hardly be said 
to possess a fang or root ; for the form 
of the part is the same throughout ; the 
cove^g of enamel is likewise continu- 
ed ; and that ptfrt, which at one period is 
contained in the jaw, aiM would tbrm the 
lang, is afterwards protruded, to constitute 
the body of the tooth. 

The constant srowth of these teeth 
therefore proceeds in \he same manner, 
and is effected on the same principles, as 
the original formation of any tooth ; and 
can by no means furnish an argument for 
tlie enstence of vessels in the substance 
of the part. 

We cannot help being struck with the 
great size of these teeth, compared with 
the others of the same animal, or even 
with the bulk of the animaL Their 
length in the lower jsw nearly eqoab 
that of the jaw itself, althouefa a small 
proportion only of this length appears 
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throQgih th« gom. They represent the 
seg-inent of a circle, and are contained in 
» cfcfuil of the bone, wliich descends un- 
der the sockets of the grinders, and then 
mounts up, iti some insunces, to the root 
of the coronoid process : hence, although 
their mnteriorcuttinged^e is in the front of 
the mouth, the posterior extremity is 
behind all the ^nding teeth. No ani- 
mal exhibits this structure better than 
the rat The beaver also affords a good 
specimen of it on a larger scale. It has 
been drawn in this animal by Blake, 
(** Essay on the stnicture, &c. of the 
teeth.".) The tooth does not extend so far 
in the upper jaw ; it is there implantefl in 
the intermaxillary bone, ami terminates 
over the first grinder. 

The observations which have been 
made respecting the constant growth of 
the incisor teetji of the gPires will apply 
also to the tusks of the elephant. Tnese 
are hollow internally, through the greater 
part of their length, and the cavity con- 
tains avascular pulp, which makes con- 
stant additions of successive layers, as 
the tusk is worn down. One of the ele- 
phants at Exeter Change is said to have 
nearly bled to death from a fracture of 
the tusk, and consequent laceration of the 
vessels of the pulp. The tusks of the 
hippopotamus, and probably all other 
teeth of this description, grow in the same 
manner. Farther and more accurate ob- 
servation may hereafter shew, that the 
same morle of growth obtains also in 
other classes of teeth, wlien they are ex- 
posed to great friction. Something simi- 
Lr may certainly be obser\'ed in the grin- 
ders of the horse. The tooth is not finish- 
ed when it cuts the gum : the lower part 
of its body is completed, while the upper 
part is worn away in mastication; and 
the proper fang is not added till long 
after. Hence we can never get one of 
these teetli in a perfect sUte, for if the 
part out of the gum is complete, the 
rest of the body is imperfect; and 
there are no fangs: on the contrary, 
when the fangs are formed, much of the 
body has been worn awav in mastica- 
tion. Blake also asserts, that this struc- 
ture is found in the grinders of the beaver, 
(p. 99.) 

The narwhal is particularly distinguish- 
ed by its long and spiral tusk. The ani- 
mal IS found so constantly with only one 
tusk, that it has been called, in common 
language, the sea-unicon ; and Linnaeus 
has even given it a similar appellation, 
that of mooodon. Yet there can be no 
VOL. III. • 



doubt that it possesses originally two of 
these ; one in either jaw bone : and that 
which is wanting must have been lost by 
some accidental circumstance,* as we 
can easily suppose, (" Shaw's Zoology," 
vol. ii. p. 473.) I'hese tusks often equal 
in length that of the animal's body : 
which may be 18 feet or more : yet they 
are always slender. 

In 'many baboons, and most particular- 
ly in the larger predaceous mammalia, 
the canine teeth are of a terrific size ; in 
the latter animals, the whole profile of 
the anterior part of the cranium forms a 
continuous line with these teeth ; which 
is very visible in the tiger. The canine 
tusks of the babiroussa, which are very 
long, and recurved so as nearly to de- 
scribe a complete circle, present the 
most curious structure. Their utility to 
the animal appears quite obscure, when 
their length, direction, and smallnessy are 
considered. 

The distribution of the enamel and 
bony substance vajies in the teeth of 
different animals and even in the 
different orders of teeth in the same 
animal. 

All the teeth of the camivora, and the \ 
incisors of the ruminating aftimals, have 
the crown only covered with enamel, a« 
in the human subject. The immense 
fossil grinders of the animal incognitum, 
or mammoth, have a similar distribution of 
this substance. 

The grinders of graminivorous quadni- * 
peds, and the incisors also of the horse, 
have processes of enamel descending 
into the substance of the tooth. These 
or^ns have also in the last-mentioned 
animals a third component part, differing 
in appearance from both tlie others, but 
resembling the bone more than the ena- 
mel Blake has distinguished this by the 
name of crusta petrosa ; and Cuvier calls 
it cement. 

The physiological explanation of this 
difference in structure Is a very easy 
and clear one. The food of the camivora 
requires very little comminution before 
it enters the stomach : hence the form of • 
their grinding teeth is bv no means cal- 
culated for grinding : and as the articula- 
tion of the jaw admits no lateral motion, 
the molares, of which the lower are over- 
lapped by the upper, can only act like the 
incisors of other animals. The food of 
graminivorous quadrupeds is subject to 
a lofig process of masucation, before it is 
exposed to the action of the stomach. 
The teeth of the animals suffer great at- 

Pp 
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tiition during this time, and would be 
worn down very r»pidly, but for the 
enamel which ii intermixed with their 
sul)8tiin<^. As this part is harder than 
the other constituents of the teeth, it re- 
sists the attrition longer, and presents the 
• appearance of prominent riilges on the 
worn surface, b> which the grinding of 
tJie food is mxjchfacilitJiled. 

The distinction of the three substances 
is seen better in the tooth of the elephant 
than in any animal. The best method of 
displaying it is by making a longituciinul 
vertical section, and by polishing the cut 
surface. The cnista petrosa wifl then be 
distinguished by a greater yellowness and 
opacity in its colour, and by an unit'orini- 
ty in its appcarancr, as no laminae or fi« 
bres can be distinguished. 

The pulp of i» gr'yjding tooth of a pra- 
minivorous quadruped is divided into 
certuin conical processes, which are unit- 
ed at their bases. These vwy from two 
to six in the horse and cow. On these the 
bone of the tooth is fgrmcd, as on the sin- 
frte pulp of the human subject, but it is 
here divided into as man\ separate shells 
as there are processes of the pulp : all of 
tiV*u luiwcver enclosed in a common cap- 
sule. The ossif^'Vttion commences, as m 
all teeth, on the pO^ts ot the pulp, and 
extends towurtls the basis: whun it has 
arrived there, the shells unite together; 
and they also join at their outer margins. 
Between the processes of the pulp other 
priniMctions descend from the capsule in 
a contrary direction ; and deposit on the 
surface of tlie shells enamel, oistiiiguisha- 
ble by its crystal line appes ranee, and 
hence denominated by Blake cortex stria- 
tus. When these membi-anous produc- 
tions have formed their portions of ena- 
mel, tliey secrete the crusta petrosa with- 
in the cavities left bftween these produc- 
tions of enamel. 'J'he outer surface of 
the bone of the tooth is covered by 
enamel, which may be compared to 
that which invests the crown of the hu- 
man tooth, except that it is deposited in 
an irregular waving line, in order to ren- 
der the surface oetter calculated for 
grinding ; and the inequalities of this sur- 
nce of enamel are filled up by crusta 
petrosa. The exterior enamel, and crusta 
petrosa, (which may be so named, by way 
of distinguishing them from the pn>ces8es 
ivithin the tooth,) are fonned by the sur- 
face of the capsule. 

If then we make a transverse section 
of a grinding tooth of the horse or cow, 
the exterior surface will be found to con- 



sist of an irregular layer of cmsta petrosa : 
this is succeeded by a waving line of ena- 
mel, within which is the proper bone of 
the tooth. But the substance of the lat- 
ter is penetrated by two productions of 
enamel, in the interior of each of which 
is ( rusta petrosa. 

The crusta petrosa, which fills these in- 
ternal productions of enamel, is some- 
times not completely deposited before the 
tooth cuts the g^ini : hence cavities are 
left in the centre ol the tooth, which be- 
come filled with a dark substance, compo- 
sed of the animal foo<i, and other fo- 
reign matters. I'his seldom happens to 
any considerable extent in the grinders of 
the liorse. In the cow and sheep these 
cavities are constantly filled with the dark 
adventitious matter, the crusta petrosa be- 
ing confined to the exterior surface of the 
tooth, and not existing even there so plen- 
tifully as in* the horse. 

The lower grinders of the horse differ 
very much in their formation from those 
of the upper jaw. Ossification commen- 
ces in these by four or five points, which 
increase into as many small aheUs; yet 
they unitt* without any processes of the 
capsule passing down between, to form in- 
ternal productions of the enameL That 
substance is, however, deposited in a very 
convoluted manner on the bone of the 
tooth, so that the same end is attained, as 
if productions of the cortex striatus had 
existed in the centre of the part. The 
crusta petrosa fills up the irregtilarities 
of this waving line of enamel. An 
horizontal section of such a tooth pre- 
sents the three substances arranged, 
within each other : the crusta petmsa is 
externa] ; then comes the enamel, which 
includes nothing but the proper bone of 
the tooth. 

Tike incisors of the horse have a pro- 
duction of enamel in their centre ; but 
the cavity which this forms, containing 
no cnista petrosa, is merelv filled by the 
particles of food, &c. As these processes 
of enamel descend only to a certain ex- 
tent in the tooth, they disappear at Ltst, 
from the constant wear of the part in mas- 
tication. l*his is improperly called the 
filling up of the teeth ; and hence a crite- 
* rion arises of the horse's age. 

The grinding teeth of the elephant con- 
tain the most complete intermixture of 
the three substances, and have a greater 
proportion of crusta petrosa than thost of 
any other animal. The pulp forms a 
number of broad flat processes, lying 
parallel to each other, and placed trans/ 
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versely between the inner and outer lami- 
nae of the alveoli. The bone of the tooth 
is formed on these in separate shells, 
commencing at their loose extremities, 
snd extending towards the basis, where 
they are connected together. The capsule 
sends an equal numner of membranous 
prmiuciions ; which iii-st cover the bony 
shells with enamel, and then invest them 
with cnista petrosa; which latter sub- 
stance unites and consolidates the differ- 
ent poHions. The bony sliells vary in 
number from four to twenty-three, ac- 
cording to the size of the tooth, and the 
age of the animal ; they have been de- 
scribed under the term of denticuh, and 
have been represented as separate teeth 
in the first instance. It must, however, 
be remembered, that they are formed on 
processes of one single pulp. 

When the crusta petrosa is completely 
deposited, the different denticuli are con- 
solidated together. The bony shells are 
united at their base to the neighbouring 
ones; the investments of enamel are 
joined in like manner ; and the intervals 
are filled with the third substance, which 
really deserves the name bestowed on it 
b) Cuvier, of cement. The Dulp is then 
elongated, for the purpose of forming the 
roots or Tangs of the tooth. From the 
peculiar fhode of dentition of this animal, 
which will be explained in a subsequent 
note, the front portion of the tooth has 
cut the gum, and is employed in mastica- 
tion, before the back part is completely 
formed, even before some of the posterior 
denticuli have btsen consolidated. The 
back of the tooth does not appear in the 
mouth until the anterior part has been 
worn down even to the fang. 

A horizontal section of the elephant's 
tooth presents a series of narrow bands 
of bone of the tooth, surrounded by cor- 
responding portions of enamel. Between 
these are portions of crusta petrosa ; and 
the whole circumference of the section is 
composed of a thick layer of the same 
substance. 

A vertical section in the longitudinal 
direction exhibits the processes of hone 
upon the different denticuli, running up 
from the fangs : a vertical layer of ena- 
mel is placed before, and another be* 
bind each of these. If the tooth is not yet 
worn by mastication, the two layers of 
enamel are -continuous at the part where* 
the bone terminates in a point ; and the 
front layer of one denticulus is continu- 
ous with the black layer of the succeeding 
one at the root of the tooth ; so that the 
enamel, ascending on the anterior, and 



deacendiD^ on the posterior, sur&ce of 
each denticulus forms a continued lint 
through the whole tooth. Crusta petrosa 
intervenes between the ascending and 
decending portions of the enamel. 

As the surface of the tooth is worn 
down in mastication, tlie processes of 
enamel, resisting b^ their supecior hard- 
ness, furm promment ridges on the 
grinding surface, which must adapt it ex- 
cellently for bruising and comminuting 
any hard substance. 

The grinding bases, when worn suffi- 
ciently to expose the enamel, present a 
very different appearance in the Asiatic 
and African elephants. The processes of 
enamel in the former species represenjt 
flattened ovals, phiccd accross the tooth. 
In the latter they form a series of lozen- 
ges, which touch each other in the mid- 
ale of the tooth. 

It does not appear that cnista petrosa 
is an essential part in the ffrinaers of 
graminivorous animals. For tnose of the 
rhinoceros do not possess it, although 
the enamel descends into their substance, 
and forms a cavity which is filled with the 
food, &c. 

Home and Blake likewise state that it 
does not exist in the hippopotamus, where 
threre are internal productions of enamel: 
but Mr. Macartney, the learned and in- 
genious lecturer on comparative anatomy 
at St. Bartholomew's Hospital, has found 
it in small quantity on the exterior sur- 
face of the tooth near its root 

The want of satisfactory observations 
prevents us from saying^ much on the 
change of the teeth, particularly in wild 
animds. Some erroneous opinions of for- 
mer times, as, for instance, that the do- 
mesticated pig changes its teeth, and that 
the wild animal does not, hardly require an 
express contradiction in the present day. 
There is no animal of the class Mammalia^ 
where the first appearance and subse- 

Sient removal of the deciduous teeth take 
ace at so late a period of life as in mao. 
The permanent teeth are generally 
formed in cavities near the roots of the 
temporary ones ; aiui they succeed to the 
vacancies left by the clischarge of t lie 
latter. A different mode of succession ob- 
tains, however, in some instances. The 
adult molares of the human subject are 
formed in the back of the two jaws, 
|rom which situation they advance suc- 
cessively towards the front, in proportion 
as the mnxillary bones nre lengthened in 
that direction. A similar, but much more 
remarkable, species of snccession is ob- 
served in the grinders «f tiic elephant, 
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wliere it was urertained by the laboura 
of Mr. Corse, who has explained and 
ilhistrated the subject in a series of beau- 
tiful engrmvini^. See '* Observations on 
the different species of Asbtic Elephants, 
and their Mod6 of Dentition," Phi). Trans. 
1792, Part II. 

We never see more than one erinder, 
and part of another, through the gum 
in this animal. The anterior one is gra- 
dually worn away bv mastication: its 
fangs and alveoli are then absorbed ; the 
posterior tooth coming forwards to sup- 
ply Its place. As this goes through the 
same stages as the precedinf^ grinder, a 
third tooth, which was contained in the 
back of the jaw, appears through the 
gum, and advances, in proportion as the 
destruction and absorption of the other 
proceed. Tbe same process is repeated 
at least eight times; and each new grin- 
der is larger than that which came before 
it. The first or milk grinder is compos- 
ed of four transverse plates or denticuli, 
and cuts the gum soon after birth. The 
2d, which has eight or nine plates, has 
completely appeared at the age of two 
years. The 3d, formed of twelve or 
thirteen, at six years. From the 4th to 
the 8th grinder, the number of plates va- 
ries fronj fifteen to twenty -three, which 
is the largest hitherto ascertained. The 
exact age at which jeach of these is com- 
pleted has not yet been made out. But 
it appears, that ever^ new one takes at 
least a year more for its formation than its 
pedecessor. 

From the gradual manner in which the 
tooth advances, it is manifest, that a small 
portion of it only can penetrate the gum 
at once. A grinder, consisting of twelve 
.or fourteen plates, has two or three of 
these through the gum, whilst the others 
are embedded in the jaw. The formation 
of the tooth is complete, therefore, iirst 
at its anterior part, which is employed in 
mastication, while the l^ack part is very 
incomplete ; as the succeedinp* laminx ad- 
vance through the gum, their formation 
is successively perfected. But the pos- 
terior layers of the tooih are not employ- 
ed in mastication, until the anterior ones 
have been worn down to the very fang, 
which begins to be absorbed. One of 
tliese grinders can never, therefore, be 
procured in a perfect state : for if its an- 
terior part has not been at all worn, th^ 
back is not coinpietcly formed, and the 
fangs ill particiiUr are wunting; while the 
structure of the back ofthetoolh is not 
completed, until the anterior portion has 
disappeared. 



A similar kind of succession, but to 
a less extent, has been asceitained by 
Mr. Home, in the teeth of the ana .£tbi- 
opicus. *• Observations on the Stmcturtr 
of the Teeth of Graminivorous Quadru- 
peds i particularly those of the Elephant 
and stis JEthiopicus," Phil. Trans. 1799, 
Part II. 

The researches of tlje same gent1eii»n 
have also proved it to exist in the wild 
boar to a certain degree ; and have ren- 
dered it probable that it occurred like- 
wise in the animal incognitum (mam- 
moth). «* Observations on the Structure 
and Mode of Growth of the Wikl Boar 
an<l Animal Incognitum." PhiL Traos. 
1801, Part II. • • 

It is remarkable, that the number of 
cervical vertebrae in the mammalia shoold 
be constantly seven, allhougli the anransJs 
of this class differ so mucJi in tbe length 
of the neck. A single exception occurs 
in the three-toed sloth, which has nine. 

The lumbar vertebrae vary nmcb in 
number ; the elephant has three, the cam- 
el seven, the horse six, and the ass ^fi. 
Mules have generally six. The cs coc- 
cygis is prolonged so as to form tbe tail 
of quadrupeds. 

The cavity of the pelvis is so narrow in 
the mole, that it cannot hold ^e parts of 
generation, and the neighbouring viscera, 
which lie, therefore, externally to the oaH 
pubis. 

In the kangaroo, and in other marsu- 
pial animals, the anterior mai^gtn of the 
ossa pubis is furnished^ «'ith a peculiar 
pair of small bones for supporting the 
abdominal pouch of the female. 

Cetaceous animals, having no hind feet, 
have consequently no pelvis : but tberr 
is a pair of small bones in the lower part 
of the belly, which may be compared to 
the ossa pubis. 

In a very few mammalia, as some bsts 
and armadillos, there is a pair of ribs less 
than in liian ; but in most of the class 
these bones are more numeroua. Tbe 
horse has 18, the elephant 19, and tbe 
two-toed sloth 23 pairs. The stemua is 
generally cylindrical and jointed. 

BOITBS or TUE UFFXR SXTUIOTT. 

We may assert as a general observa- 
tion, that the four component parts of the 
' upper extremities, viz. the shoulder, arm, 
fore-arm, and hand, can be clearly &hewn 
to exist in the anterior extremities of all 
mammalia, however dissimilar they may 
appear to each other on a super6cial in* 
spection, and however widely tbey may 
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seem to deviate from the human struc- 
ture. 

Whenever an unimHl of one class re- 
sembles those of a different order in the 
form and use of any part, we may be as- 
sured that this reseiDOlance is only in ex- 
ternals, ami that it does not aftect tlie 
number and arrangement of the bones. 
Thus the bat has a kind of wings ; but an 
attentive examination will prove, thut 
these are really hands, with the phalanges 
of the fingers elongated. The dolphin, 
porpoise, and other cetacca, seem to pos- 
sess fins consisting of a single piece, ^ut 
we find under the integuments of the fin- 
like members, all the bones of an ante- 
rior extremity, flattened in their form, 
and hardly susceptible of any motion 
on each other. We can recognise very 
clearly the scapula, humerus, bones of 
the fore-arm, and .a hand consisting of 
five fingers; the same parts, in short, 
vhich form the anterior extremity of 
other mammalia. See Tyson's *' Anato- 
my of a Porpoise," fig. 10 and 11 : also 
Blasii *' Aoatomia Animalium," tab. 51, 
tiff. 3, 4. 

The fore-feet of the sea.otter» seal, wal- 
rus, and manati, form the connecting 
link between the anterior extremities of 
other mammalia, and the pectoral fins 
of the whale kind. The bones are so 
covered and connected by integuments, 
as to constitute a part adapted for 
the purposes of swimming: out they 
are much more developed than in the 
latter animals, and have free motion on 
each other. 

The cold-blooded quadrupeds bear 
great analogy in the four component parts, 
• and in the general structure of their ante- 
rior extremities, to the warm blooded 
ones. See Caldesi's •' Observations on the 
Turtle,"tab.3, fig.1.4, 5. 

The bones of tlie wings of birds have a 
considerable and unexpected resemblance 
to those of the fore-feet of the mamma- 
lia. And the fin-like anterior member of 
the penguin contains, within the integu- 
ments, the same bones as the wings of 
other birds. 

The clavicle supports the anterior ex- 
tremity, and maintains the shoulder at its 
proper distance from the front of the 
trunk. It exists, therefore, in all such 
animals as make much use of these mem- 
bers, whether for the purpose of climb- 
ingt digging, swimming, or fiying. It has, 
indeed, been supposed to be confined to 
Liniiaeus's order Primates (in which he 
includes man« the cjuadnutianous ani- 
mals, ami bau.) it will be found in the 



squirrel and beaver, who use their front 
extremities for the purpose of holding 
objects, rather than for that of supporting 
tlie body: in the mole, who employs 
them for digging, S^c. &c. Many other 
animals have in its place an analogous 
small bpne, merely connected to the mus- 
cles, and called, by Yicq d'Azyr, oa clavi- 
culare, to distinguish it from the more 
perfect clavicle. This is the case with 
most of the ferae, and some f^lires. It does 
Dot exist, on the contrary, in such as use 
their fore-feet merely for the purpose of 
progression, since these limbs must be 
brought more forwards on the chest, that 
they may support that part, by being 
placed perpendicularly under it. In the 
genera, which hold an intermediate rank 
between these, which do not enjoy such 
an extensive utility of the fore-feet as the 
first division of animals, and are not so 
limited in their employment as the se- 
cond, the cUvicular bones, or imperfect 
clavicles, exist. 

In ruminating animals, and in the 
horse, the metacarpus consists of a sin- 
p;le bone, called the cannon bone, which 
IS rery long when compared with that of 
man. The humerus becomes shorter, in 
proportion as the metacarpus is elongat- 
ed : so that in animals which have a can- 
non bone, the os humeri hardly extends 
beyond the trunk. Hence the mistakes 
which are made in common language, by 
calling the carpus of the horse his fore- 
knee, &C. 

The radius forms the chief bone of the 
fore-arm in the mammalia, generally 
speaking ; the uhia is a small slender 
bone, terminating short of the wrist in a 
point, and often consolidated with the ra- 
dius, as in the horse ami ruminating ani- 
mals. A few genera, which have great 
and free use ot their anteriar extremity, 
have tlie power of pronation and supina- 
tion. But this power diminishes, as the 
fore-feet are use<l more for the pui^>ose of 
supporting the body in standing, and in 
progression. In this ease, indeed, the ex- 
tremity may be said to be constantly in 
the prone position, as the back uf the 
carpus and toes is turned forwards. 

The lower end of the ulya is larger than 
that of the tadius in the ele|>li8nt ; but 
this circumstance occurs in no otticr in- 
stance. 

The radius and ulna exist in the seal, 
manati, and whales, but in a flsttened 
form. 

Several genera of mammMia ])0sse8s a 
liand; but it is much less complete, and 
conseqvicsitly less useful than thut of the 
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human subjeet, which well detenres the 
niinie bestowed on it bv Aristotle, of the 
organ of all organs. The great superiori- 
ty of that most perfect instrunientt the hu- 
man hand, arises from the size and 
strenjifth of the thumb, which can be 
brought into a state of nppositioiv to the 
fingers, and is hence of the greatest use 
in grasping spherical bodies, in Ukingup 
any object in the hand, in giving us a firm 
hold on whatever we seize ; in short, in 
a thousand offices, which occur every 
moment of our lives, and which either 
could not be accomplished at all, if the 
thumb were absent, or would require the 
concurrence of both hands, instead of be- 
ing (lone by one only. Hence it has been 
justly described by Albinus as a second 
hand, ** manus parva roajori adjutrix," de 
sceleto, p. 465. 

AH the simix possess hands ; but, even 
in those which many be most justly stiled 
anthropomorphous, the thumb is small, 
short, and weak ; and the other fingers 
elongated and slender. In others, as 
some of the cercopitheci, there is no 
thumb, or at least it is concealed under 
the integuments; but these animals have 
a kind of fore-paw, which is of some use 
in seizing and carrying their food to the 
mouth, in climbing, fx,c. Uke that of the 
.squirrel. The genus lemur has also a 
separate thumb. Other animals, which 
have fingers sufficiently long and movea- 
ble for seizing and gasping objects, are 
obliged, by the want of a separate thumb, 
to hold them by means of the two fore- 
paws ; as the siquirrcl, tat, opossum, &c. 
Those which are, moreover, obliged to 
rest their body on the fore-feet, as the 
dog and cat, can only hold objects by 
fixing them between the paw and the 
ground. Lastly, such as have the fin- 
gers united by the integuments, or en- 
closed in hoofs, lose all power of prehen* 
sion. 

The metacarpus is elongated in those 
animals, where the toe oiily touches the 
ground in standing or walking; and con- 
stitutes the part which is commonly call- 
ed the fore-leg ; as the carpus is termed 
the knee. 

The numbej of metacarpal bones is the 
same with th'at*of the fingers or fope-toes, 
except in the ruminating animaU Even 
in these there arc two distinct metacar- 
pal bones, lying close together before 
iirth : the opposed sutfacen first become 
thinner, then are perforated by several 
openings, and at last disappt'Rr ; so that 
the adult animal has a single cannon 
bone, possessing a common medullary 
cavity, internally, and marked on the out- 



aide with a slight groove «t the place of 

the original separation. There is there- 
fore but one metacarpal bone in the aiiuH 
for the two toes. The stcucture of the 
metatanus is the same. 

The single finger or fore-toe of the 
horse is composed of tlie usual three 
phalanges ; the first, which is articulat- 
ed to the cannon, b called the pas- 
tern : the 2d is the coronet ; and the 
3d the OS basis, or coffin boife, oe 
which the hoof rests. There are abo 
two sesamoid bones at the back of the 
pastern joint; and an additional put, 
called the shuttle-bone, connected to the 
coffin. 

In those animals which have five 
toes, as the carnivora, &c. that which lies 
on the radial side of the extremity, and 
is therefore analogous to tlie thumb, is 
parallel with the others ; and the animal, 
consequently, has liot the power of 
^sping any object. The last ph^anx 
in these supports the nail of the animal ; 
and sends a process into its cavity. 
These parts are so connected, that the 
nail is naturally turned upwards, and not 
towards tiie grounil : so that its point 
is not injured in the motions of the 
animal. The phalanx must be bent, in 
order to point the nail forwards or down- 
wards. 

The order of rodentia have generally 
five toes ; that which correspond to the 
thumb being theahortest. 

The elephant has five complete foea -, 
but they- are almost concealed by the 
thick skin. 

The pi^ has four toes; two larger 
ones, which touch the ground; and 
two smaller behind these, which do 
not reach so far. There is also a bone, 
which seems to be the rudiment of a 
thumb. 

The phalanges of the cetacea are flat- 
tened, not moveable, and joined together 
in ttie fin. 

BOSSS or TOX UOWEU EXTEXXITT. 

The length of the femur depends 
on that of the metatarsus ; and it bears 
an inverse ratio to ttie length of that 
part. 

Hence it is very short in the horse, 
cow, &c. where the same mistakes are 
commonly committed in naming the parts 
as in the anterior extremity. 

The proportions of the thigh and leg 
vary in different animals. The latter part 
exccerls the former in the human sub- 
ject ; and thf same remark may be made 
respecting the arm and fore-arm. These 
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parts are nearly of the same length in the 
orang-outang. Some persons haye af- 
firmed that 3)e negro forms a connecting 
link between the European and the 
orang-outang in these respects. (White, 
on the regular Gradation m Man and Ani- 
mals, &c!) In some other simtx the leg 
and fure-arm exceed the thigh and arm. 
In other animals, although there are some 
varieties, the leg is generally longer tlian 
the thigh. 

The fibula is consolidated to the tibia 
at its lower end in the mole and rat It 
only exists as a small styloid bone in the 
horse, and becomes anchyloaed to the 
tibia in an old animal. 

The structure of the metatarsus in the 
ruminating animals, and the horse, is the 
same with that of the metacarpus. 

The tarsus of the horse is composed of 
six bones } and is the part known in 
common language by the name of the 
hock. 

Animals of the genus simia and lemur, 
instead of having a great toe placed pa- 
raltel with the others, are furnished with 
a real thumb : i. e. a part capable of being 
opposed to the other toes. Hence these 
aumials can neither be called biped nor 
quadruped, but are really quadrumanous 
or fi>urhanded. They are not destined to 
go either on two or four extremities, but 
to live in trees, since their four prehen- 
sile members enable them to climb with 
the greatest facility. So that Cuvier has 
denominated them '* les g^impeurs pars 
excellence.^ Lemons d'Anat. Comp. vol. 
u p. 493.) The prehensile tail of seve- 
ral species is a fiirther assistance in this 
way of life. The opossum, and others of 
the genus didelphis, have a similar struc- 
ture with the quadrumana; and it an- 
swers the same purpose. Here, how- 
ever, there is a separate thumb on the pos- 
terior extremity only, whence Cuvier 
calls them pedimanes. 

Man is the only animal in which the 
whole surface of the foot rests on the 
ground ; and this circumstance arises 
from the erect stature, which belongs 
exclusively to him. In the quadrumana, 
in the bear, hedge-hog, and shrew, 
(which are called by Cuvier planti- 
grades,) the OS calcis does not touch 
the ground. 

The heel of a species of bear belong- 
ing to this coimtry, viz. the badger (ur- 
8US i§eles) is covered with a long fur, 
which proves that this part cannot rest 
on the ground ; although the structure 
both of the bones and muscles of the 
lower extremity of this animal approach- 
es considerably to that of man. The 



same hct is suted of the bear itself, 
properly so called by the Parisian dis- 
sectors. 

In other animals the body is sup- 
ported upon the phalanges of the toes. 
lyB in the dog and cat ; in the horse and 
ruminating animals, no part touches' the 
g^und but the last phalanx. Here the 
elongation of the metatarsus removes the 
OS calcis to such a distance from the toe, 
that it is placed midway between the 
trunk and hoof* 

SKBLKtOn^ or BIBDS. 

The Aull, which in the adult has ne 
sutures, is articulated to the spine by a 
single rounded condyle. This structure 
gives the head a great freedom of motion* 
particularly in the horizontal direction. 
It enables the bird to place its bill be- 
tween the wings when asleep ; a situation 
in which none of the mammalia can place 
the snout. 

The lower jaw is articulated to the cra- 
nium by means of a square bone on each 
side, called os quadratum. The superior 
mandible, which is completely immove- 
able in mammalia, has, with a few excep- 
tions, more or less motion in birds. It 
either constitutes a particular bone,- dis- 
tinct from the rest of the cranium, to 
which it is articulated, as in the psittaci 
(birds • of the parrot kind ;) or it is con- 
nected into one piece with the cranium, 
bv meana of yielding and elastic bony 
plates ; as is the case with birds in ge- 
neral. It is quite immoveable in a very 
few instances, as Ihe tetrao urogallus 
(cock of the woods) and the rhinoceros 
bird. 

The jaws are entirely destitute of teeth. 
The bill may be considered, in some de- 
gree, as supplying the place of teeth ; 
yet as none of these animals masticate 
their food, but swallow it whole, the bill 
can onl;^ be compared to the incisors of 
such animals as use them for seizing and 
procuring their food. 

It consists of a horny fibrous matter, 
similar to that of the nail, or of proper 
horns ; and is moulded to the shape of 
the bones which constitute the two man* 
dibles, being formed by a soft vascular 
substance, covering these bones. Its 
form and structure are as intimately con- 
nected with the habits and general cha- 
racter of the animal, as those of the teeth 
are in the mammalia. Hence an enume- 
ration of its different figures and consis- 
tence belongs properly to the department 
of natural history, where it forms the 
foundation of classical distinctions. 
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I'he acclpitrest or inpicious birds, have 
it very hard, hooked at the end, and 
ftirnished with a process on either side ; 
calculated, therefore, in all respects, 
for seizing and lacoratino; their prey. 
Those of the parrot kind have it also 
hard, for bruising the firmer vegeta- 
ble fruits; and the wooil-pecker, nut- 
hatch, &c. fbr penetrating the bark of 
trees. 

Those birds, which take a softer kind 
of food, snd which require a sense of 
feeling in the part, for distinguishing their 
food in mud, water, &c. have it approach- 
ing to the softness of skin. Such are, the 
duck, snipe, woodcoek, &c. • 

In several classes, particulsrly the ac- 
cipitresand giillinx, the base of the bill is 
covered with a soft skin, called the cire, 
of unknown use. 

The cervicM vertebrae of birds are 
very numerou8,and have a \ery fi-ee motion 
on each other. This great mobility of 
the neck enables tlie animal to touch 
every point of its body with the bill; 
and thus supplies tlie want of the pre* 
hensile faculty of the anterior extremity. 
The sternum is prolonged bt^low into a 
vertical process (crista)- fi»r the attach- 
ment of the strong pectoral muscles, 
which are the chief agents in the act 
of flying. In the male wild swan (anas 
cygnas) and in some species of the genus 
ardea, its the crane, this part forms a pe- 
culisr cavity fbr the reception of a consi- 
derable portion of the trachea. The 
crista is entirely wanting in the ostrich 
and cassowary ; whcve the sternum pre- 
sents, on its anterior or under surface, sn 
uniform conveiity, and this peculiarity 
of structure is accounted for by observ- 
ing that these birds have not the power 
of flying. 

The wings are connected to the trunk 
by means of three remarkable bones. 
The clavicles, which are always strong, 
constitute straight cylindrical bones, ar- 
ticulated to the sides of the front of th(> 
sternum, and extending straight forwards. 
Their anterior extremities «re connected 
to the sternum, by means of a bone pe- 
culiar to birds, viz. the fork- like bone, or, 
as it is more commonly termed, the mer- 
rythought. (Fiircnia, in French, la hi- 
nette or fourchette.) The scapula, which 
is flatteneck in form, but elongated, ex- 
tends backwanls from the front of the 
clavicle, parallel lo the spine. The'point 
of the fork-like bunc is joined to the must 
prominent part of the keel of the ster- 
num; and the extremities of its two 
branches are tied to the humeral ends of 



the clavicles, and the front of the scapu- 
lae, just where these bones join each 
other, and are articulated with the hu- 
merus. Hence it serves to keep (he 
wings apart in the rapid motions of fly- 

As a general observation, it may be 
stated, that the fork is strong and elastic, 
and its branches wide, arched, and car- 
ried forwards upon the body, in propor- 
tion as the bird possesses strength and 
rapidity of flight; and accordingly the 
stnithioua birds (ostrich and cassowary.) 
which are incapanle of this mode of pro- 
fession, have the fork very imperfectly 
formed. The two branches arc very 
short, and never united in the African 
ostrich, but are anchylosed with the 
scapula and clavicle. The cassowary 
has merely two little processes from 
the side of the clavicle, which are the 
rudiments of the branches of the fork. 
In the New Holland ostrich there are 
two very small thin bones, which are at- 
tached to ihe anterior edge of the dor- 
sal end of the clavicles by ligaments ; 
they are directed upwards towards the 
neck, where they are fastened to each 
other by means of a ligament, and have 
no connection whatever with the ster- 
num. 

The bones of the wing may be com- 
pared, on the whole, to those of the up- 
per extremity in man ; and consist of an 
OS humeri ; two bones of the fore-arm ; 
two of tiic carpus ; two, which are gene- 
rally consolidated together, of the meta- 
carpus ; one bone of the thumb, and two 
fingers. 

The stork, and some others of the graU 
Iz, which sleep standing on on^ foot, 
possess a curious mechanism for preserv- 
ing the leg in a state of extension, with- 
otit any, or at least with little, muscuhr 
effort. There arises from the fore -part 
of the head of tlie metaUrsal bone a 
round eminence, which passes up be- 
tween the projections of the pulley, on 
ttie anterior part of the end of the' tibia. 
This eminence affords a sufficient degree 
of resistance to the flexion of the leg, 
to counteract the effect of the oscilla- 
tions of the body, and would prove an 
insurmountable obstruction to the mo- 
tion of the joint, if there were not a 
socket, within the upper part of the 
pulley of the tibia, to receive it when the 
leg is in the bent ppsition. The k>wtrr 
edge of the socket is prominent anc^harp, 
and presents a sort of barrier to the ad- 
mission of the eminence, that requires a 
vohmtary muscular exertion of thc.biril 
to overcome, v/liicU being accompliihvo, 
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it slips in with some force, like tlie end 
of a dislocated bone. 

SKSLSTOH Of Tax AMFRipiA, 

Turtles and tortoises have no teeth : 
but their jaws are covered with a horny 
sobsunce, somewhat resembling the 
horse's hoof in the mode of iu connection 
with the bone. The cavity containing the 
brain is extremely small in comparison 
with the size of the skull. This circum- 
stance is still more remarkable in the cro- 
codile, where, in an individual measuring 
13 or 14 feet, this cavity will hardly admit 
the thumb. The vast muscles of the jaw 
fill up the sides of the cranium. 

The body of the turtle and tortoise is 

Erovided with two broad and flattened 
onv shells, to which th6 trunk of their 
skeleton is consolidated. ^ 

Frogs and toads have no teeth. In no 
other animal are the jaws of such immense 
size, in comparison with the extremely 
ttnall cavitv of the cranium, as in the cro- 
codile. The anterior part of the upper 
jaw consists of a hirge intermaxillary 
bone; and the Uteral portions of the lower 
maxilla are formed or several pieces join* 
ed together. The lower iaw is articulated 
in a peculiar manner in these animals : it 
has an articular cavity, in which a condyle 
of the upper jaw is received. 

The condyle resembles, in some mea- 
sure, the pulley at the inferior extremity 
of the humerus (the trochlea, or rotula of 
Albinua :) this, at least, is the case in the 
skull of the alligator. 

The old error, of supposing that the 
upper jaw of the crocodile is moveable, 
and the lower on the contrary, incapable 
of BiDtioo, which has been adopted even 
by Buoh anatomists as Vesalius and Co- 
lumbus, has perhaps arisen from this pe- 
ca liar mode of articulation. An examina- 
tion of the cranium shows, that if the 
lower jaw remains unmoved, the whole 
remainder of the skull may be carried 
backwa Aand forwards by means of this 
joint. And such a motion is proportion- 
ally easier in the. present instance than in 
any other animal, both on account of the 
very great relative size of the lower jaw, 
as well as from its snomalous mode of ar- 
ticulation. There is, however, no molioa 
of the upper jaw bone, only upon the 
bones or the cranium, similar to that 
which occurs in most birds, serpents, and 
fishes. 

The most surprising singularity in the 
skeleton of the crocodile consists in an 
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abdominal sternum, which is quite differ^ 
ent from the thoracic sternum, and ex- 
tends from the enstform cartilage to the 
pubis, apparently for the purpose of sup- 
porting the abdominal viscera. 

The serpents have an upper iaw, un- 
connected with the rest of the skull, and 
more or less moveable of itself. 

We find in their teeth the import- 
ant and clearly defined difference, which 
distinguishes the poisonous species of ser- 
pents from the much more numerous in- 
noxious tribes. 

The hitter have, in the upper jaw, four 
maxiliiary bones, beset with snudl teeth, 
which form two rows, separated by a 
considerable interval from each other. 
One of these is placed along the front 
edge of the jaw ; the other is found more 
internally, and is situated longitudinally 
on either side of the palate. 

The external row is wanting to the poi- 
sonous species ; which have in their stead, 
much larger tubular fiings, connected 
with the poison bladder, and consti- 
tuting, in reality, bony, excretory ducts, 
which convey the venom into the wound 
inflicted by the bite of the animal 

It appears, in general, that the number 
of vertebrs, in red-blooded animals, is in 
an inverse proportion with the size and 
^rength of their external organs of mo- 
tion. Serpents, therefore, which entire- 
ly want these organs, have the most nu- 
merous vertebrae ; sometimes more than 
300. 

It may be observed, in confirmation of 
this remark, that the number of vertebne 
is very great in fishes of an elongated 
fi>rm, vfz. in the eel, which has above one 
hundred. The porpoise, which has no 
orfpms of motion which deserve mention- 
ing, has between sixty and seventy. 

Birds, which have such vsst power of 
locomotion by means of their winn, 
have very few vertebrs, if we consider 
the anchylosed ones as forming a single 
piece. And the frog, with iU immense 
hind extremities, has a very short spine, 
consisting of still fewer pieces. 

We should naturally condude,from ob- 
serving the great diversity in the general 
form of fishes, that the structure of their 
skeleton must be equally various. They 
agree together, however, on the whole, in 
having a spine, which extends from the 
cranium to the tail-fin ; and in having the 
other fins, particukrlv those of the thorax 
and abdomen, articulated with peculiar 
bones, destined to that purpose. They 
have in iseneral many more bones uneoo' 

Qq 
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nected with the rest of the skeleton, than . 
the animals of the preceding classes. 

Tlic cranium in several cartilaginous 
fishes, (in the skate for instance) has a 
very simple structure, consisting chiefly 
ol one lax^e piece. In the bony fishes, 
on the contrary, its component parts are 
very numerous ; amountmg to eighty in 
the head of the perch. Most of the 
laUer have a more or less^snoveable un- 
der jaw.. 

Great variety in the structure of tlie 
teeth is observed in, this class. Some ge- 
nera, as the sturgeon, are toothless. Their 
jaws, which ape distinct from the crani- 
um, form a moveable part, capable of 
being thrust forwards from the mouth, and 
again retracted. 

Tliose fishes which possess teeth dif- 
fer very much in the fo,rm, number, and 
position of these organs. Some species of 
•parus (as the S. Mobato-cephalus) liave 
front teeth almost Uke those of man ; they 
are provided with fimgs, which are con- 
tained in alveoli. In many genera of fishes, 
the teeth are fgrmed by processes of the 
jaw-buiies covered with a crust of eitamel. . 
Ill most of the sharks, the mouth^is fur- 
nished with very numerous teeth, '(or the 
supply of such as may be lost. T\p9 white 
shark has more than two hundred, lying 
on each other in rows, almost like the 
leaves of an articlvoke. Those only AVbich 
form the front row have a perpendicular 
direction, and are completely uncovered. 
Those of the subsequent rows are, on the 
contnwy, smaller, have their .points 
turned backwards, and are covered with 
a kind of gUm. These come through the 
covering substance, and paM forward 
when any teetli of the front row are lest. It 
will be uoderstood from this description, 
that the teeth in question cannot have any 

The saw-fiph only (squalus pristis) has 
teeth implanted in the bone on both sides 
of the sword-shapen organ, with which iti 
head is armed. 

In some fishes the palate, in others the 
bone of the tongue (as in the fro^ fish,) in 
others Qu in several of the ray-kind,) the 
aperture of the mouth forms a continuous 
surface of tooth. 

MOUTH, CBSOFHAOVS, AKD STOMACH. 

We have already shown the most im- 
portant circumstances relating to the 
mouth. Many species of the gtnua si- 
mia, as well as the hamster, (marmota 
cricetus) and some similar speciw of the 



itiarmot, are provided with cheek poucii- 
es, in which the former, who live on trees, 
place small quantities of food as a re- 
serve: the hitter employ these bags to 
convey their winter provision to their 
burrows. 

I'he peculiar g:Undular and moveable 
bag, (bursa faucium,) which is placed 
behind the palate, has hitherto been only 
observed in the camels of the old world : 
and it probably serves to lubricate the 
throats of these animals, in their abode 
in the dry sandy deserts which they inha- 
bit. 

The Gcsophagus of quadrupeds is dis- 
tinguished from that of the numan sub- 
ject by possessing two rows of muscu- 
lar fibres, which pursue a spiral course, 
and decussate each other. In those car- 
nivorous animals which swallow v<^- 



<^us1y, as the wolf, it is very large ; on 
ITO contrary, in many of the larger her- 
bivora, and particularly in such as ru- 



minate, 4^' coats' are propoitionsbly 
stronger.' 

No mammalia possess an uvula, except 
man and the simia. 

In some herbivora tbe stomach has an 
unifomi appearance externally i but it is 
divided into two portions internally, ei- 
ther by* a remarkable diflference in the 
two halves of its interna! coat, as in the 
horse, or by a valvular elongation of this 
membrane, as in several animals of the 
mouse-kind. This is also the case in the 
hare and sabbit, where also the food in 
the two halves of the stomach Offers 
very much in appearance, particularly if 
the animsl has been fed about two hours 
before death. 

In these animals the left half of the sto- 
mach is covered with cuticle, while tbe 
other portion has tbe usual viOous and se- 
creting surface. The left portion of the 
cavity may be regarded as a reservoir, 
fi'om which the food is transmitted to the 
true digestive omn ; and the different 
states in which the food is foimd li» tbe 
two parts of the cavity justify this sup- 
position. Hence these stomachs fbm a 
connecting link between those of rumi- 
nating animals on one 'si^ and those 
which have the whole «urfiK:e vilkws on 
the other. 

On the whole internal surface of the 
horse's stomach there are found, in vast 
abundance, particular^ in spring, the 
larvae of two species of ae||t|nis; viz. tbe 
oestrus e^ui (which LiAnsus called 
cBstnis bovi%) and the oe. haemoftboidalis, 
tbe true history. itf which has been eluo- 
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rl&ted^ for the first time in modem days, 
by that excellent veterinary surgeon Mr. 
Bracy Clark, in the ''Transactions of the 
Linnxan Society," vol. 3. • 

These animals, which are called botts, 
attach themselves to every part of the 
stomach, but are in general. most nume- 
rous about the pylorus ; and are some- 
times, but much less frequently, found in 
the intestines. They hang most com- 
monly in clusters, being fixed by the 
small end to the inner membrane of the 
stomach, where they adhere by means of 
two small hooks or tentacula. When re- 
moved from the stomach, they will at- 
tach themselves to any loose membrane, 
and even to the skin of the hand: for this 
purpose they draw back their hooks al- 
most entirely within the skin« till the two 
points of these hooks close to each other; 
they then present them t6 the mem- 
brane, and keeping them parallel till 
it is pierced through, they expand them 
in a lateral^ direction ; and afterwards, 
by bringing the points downwards, or 
towards themselves, they include a suffi- 
cient piece of the membrane with each 
hook, and thus remain firmly fixed, for 
any length of time, without any further 
exertion of the ajiimal. They attain their 
llill growth about the latter end of M^y, 
and are coming from the horse from this 
time toihe latter end of June. On drop- 
ping to the ground, they soon change to 
the crysalis, and in s^ or seven weeks the 
fly appears. This bott is larger and whit- 
er than that of the oestrus hxmorrhoidalis, 
which^has a reddish cast ; but in its struc- 
ture, <and atuatioa in the animal, resem- 
bles the former. It is foun4 however, 
to hang about the rectum, previously to 
quiCtiog it,|which the larjfe horse-bott tic- 
verdoes. 

Veterinary practitioners do not seem to 
have decided, hitherto, whether these 
animals are prejudicial to the hoise ; nor 
even whether they may not be. actually 
beneficnaL Their afanost- universal exist- 
ence at a certain seascAi, even in ani- 
mals perfectly healthy, shows that they 
produce no marked ill effect; yet the 
holes which they leave, where they were 
attached to the stomach, could hardly be 
made without causing some injurious iiri- 
Ution. * ^ 

For the mode in which these botts gain 
admisnon into the stooiach, as also for a 
most interesting general accoimt of their 
history and structure, see (Estrus, wliich 
was furnished by Mr. Clark, and from 
which the preceding aecount is borrow- 
ed. 



The food of carnivorous animals ap- 
proaching in its conAituent elements 
more nearly to those of the animal than 
that of the herbivorous tribes, is more 
easily reduced into the state which i^ re- 
<]uired for the nourishment of the body 
in the former than in the latter case. 
Hence arises a leading distinction be- 
tween the stomachs of these classes. In 
the latter 'animala-, the oesophagus opens 
considerably to the right of the great ex- 
tremity, so as to leave a large cul de sac 
on the left side* of the stomach ; and the 
small intestine commences near the car- 
dia, leaving a similar blind bag on the 
right. The food must be detained for a 
long time in such a stomach, as the pass- 
age from the oesopfiagus to the pylorus 
is* indirectj and'-tiighly unfavourable to 
speedy transmission. Animals of the 
mouse kind, and the rodentia, show this 
structure very well ; it is very remark- 
able in the mus quercinus, (Cuvier, <' Le- 
mons," &c. torn. 5. pi. 36. fig. 11.) In 
the camivora, the stomach, which is of a 
cylindrical form, has no cul de sacs ; the 
oesophagus opens at its anterior extremi- 
ty, and>the intestine commences from the 
posterior ; so that every thing favours a 
qufck passage of the food. Animals 
of the weasel kind, which are very truly 
carnivorous^ exhibit this structure the 
most completely. The seal also exem- 
plifies it, and the lion. (Cuvier, pi. 36. 

feg.r.) 

The most complicated and artificial ar- 
rangement, both with respect to struc- 
ture and mechanism, is found in the 
well-known four stomachs of the rumi- 
nating animals with divided hopfs: of 
this we shall take, as examples^ the cow 
and sheep. 

The first stomach or paunch, (rumen, 
l^enula, magnus ventor, ingluvies, is by 
far the largest in the adult animal t not 
so however in the recently born calf or 
lamb. It is divided externally iato two 
saccular appendices at its extremity, 
and. it is slightly separated into four 
parts on the inside. Its internal coat 
is beset with innumerable flattened pa- 
pillae. 

This is followed by the second sto- 
mach, honeycomb bag, 'bonnet, or kine's 
hood, (reticulum, ollula,) which may be 
regarded as a globular appendage of 
the paunch ; but it is distinguished from 
the- latter part by the elegant arrange- 
ment of its internal roat, which forms 
polygonal and acute-angled cells, or su- 
perficial cavities. 

The third stomach, which i» the small- 
estf 18 called the manyplus, which is t 
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comipiion of manyplies (echmuB, con- 
. clave, centipclIJo, omaauin) : it is distin- 
ffuifthed from the two former, both by its 
form, which has been compared to that 
of a hedge-hog when rolled up, and bv 
its intrrnal stnicture. Its cavity is much 
contracted by numerous and broad du- 

J>Ucaturea of the internal coat, which lie 
engihwise, vary in breadth in a regular 
alternate order, and amount to about 40 
in the sheep, and 100 in the cow. 

The fourth, or the red, (abomasum, fa- 
liscus, ventriculus intestinalis) is next in 
size to the paunch, of an elongated, pyri- 
form shape, with an, internal villous coat 
like that of the human stomach, with 
Urge longitudinal rugae. 

The three first stomachs are connected 
with each other, and with a groove- like 
continuation of the oesophagus, in a very 
remarkable way. The latter tube encen 
just where the paunch, the second and 
third stomachs, approach each other ; it 
is then continued with the groove, which 
ends in the third stomach. This groove 
is therefore open to the first stomachs, 
which lie to its right and left But the 
thick prominent lips which form the mar- 
gin or the groove admit of being drawn 
together so as to form a complete canal ; 
which then constitutes a direct continua- 
tion of the oesophagus into the third sto- 
mach. 

The functions of this very singular 
part will vary, according as we consider 
It ii^ the state of a groove, or of a closed 
canal. In the first case, the grass, &c. is 
passed, after a very slight degree of mas- 
tication, into the paunch, as into a reser- 
voir. Thence it goes in small portions 
into the second stomacli, from which, 
after a further maceration, it is propelled, 
by a kind of antiperistaltic motion, into 
the ccsophag^us, and thus returns into the 
mouth, it is here ruminated, and again 
swallowed, when the groove is shut, and 
the morsel of food, ai\er this second mas- 
tication, is thereby conducted directly 
into the third stomach. During the 
short time which it probably Stays in 
this 'situation between the folds of the 
internal coat, it is still further prepar- 
ed for digestion, which process is com- 
pleted in the fourth or true digestive 
stomach. 

The phenomena of rumination suppose 
a power of voluntary motion in the part. 
And indeed the influence of the will in 
the whole function is incontestible. It is 
not confined to any particular time, since 
the animal can delay it according to cir- 
cumstances, when the paunch is quite 



full . It has been expressly stated of some 
men, who have had the power of riAninat- 
>ng, (instances of which are not very rare) 
that it was quite voluntary with tbem. 
Blumenbach knew two men, who rumi- 
nated their vegetable food : both assured 
him that they had a real enjoyment in do- 
ing this, which has also been observed of 
others ; and one of them had the pover 
of doing it, or leaving it alone, sccordin^ 
to circumstances. 

The final purpose of rumination, as a^ 
plicable to all the animals in which it 
Ukes place, and the chief utility of this 
wonderfully complicated functjon in the 
animal economy, are still completely un- 
known. What has been already sug^st- 
ed on these points is completely unsatis- 
factory. The pld dream of Aristotle and 
Galen, that rumination supplies the pbce 
of incisor teeth, the materials of which 
are applied, in these animals, to the 
formation of horns, scarcely deserves 
mention. Perault and others supposed, 
that it contributed to the securi^ ot these 
animals, which generally eat much snd 
are timid, b^ snowing the necessity of 
their remaining long employed in chew. 
ingin an open pasture. But the Indian 
buffalo ruminates, although it does not 
fly even from a lion, but rather attscks, 
and often vanquishes that animal : and 
the wild eoat dwells in Alpine coun- 
tries, which are ihacc^asible to beasts of 
prey. 

The peculiar structure of the stomach 
in the camel and lama, which enables 
these animals to take at one time a suiL 
cient quantity of water to last them for 
two, three, or more dajrs, and thereby 
renders thtfm adapted to inhabit the diy 
and sandy deserts, which constitute their 
natural abode, is highly w^orthy of atten- 
tion. The fluid which they drink is depo- 
sited in numerous cells, formed in the 
substance of their first and second sto- 
machs, by strong bands of moseulsr €• 
bres crossing eacL other at tight angles. 
It shoukl seem that the animal has the 
power of closing these cells by the con- 
traction of those fibres which fbrm the 
mouths of the cavities, or of expelCi^ 
the contained fluid by putting the other 
portions of fibres in action. 

This cellular structure is found in tvo 
parts of the first stomach ; and it occo- 
pics the whole of the second. B ^ 
found in a dead camel, that these cavities 
would hoki two gallons of fluid; but they 
were probably more capacious during 
life, as the animal in question alvays 
drank six or seven gallons of water every 
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other day» and took more in the interme- 
diate time. Mr. Bruce states, in his travels, 
that he procured four ^llons from one 
which he slaughtered m Upper Bgypt. 
« Shaw's Abridgment 9fBruce's Travels." 
Ed. 3. p. 371. 

As all the food which the animal takes 
passes into the first stomach, the water 
of the cella in that part becomes turbid s 
but it remains perfectly pure in the se- 
cond, where it resides in the greatest 
quantity; which circumstance accounts 
for travellers being able to drink it on an 
emergency. The muscular bands, which 
form the groove described in the ac- 
count of the ruminating stomach, are par- 
ticularly strong ; and by drawing the 
third stomach to the asophagus, convev 
the ruminated food througli the seconc^ 
without polluting the water in its oeils. 
Hence the food that has been macerated 
in the paunch must be sent back to* the 
mouth directly from that cavity, without 
passing into' the second stomach, as it 
does in the cow. See ** Observations on 
the camel's* stomach respecting the water 
which it contains," &c. t^ E. Home, esq! 
Pbilos. Trans. 1806. 

The structure of these parts in the 
lama, according to the acoount which 
Cuvier has given of them, from ^he 
examination m a fetus, does not seem 
to differ essentially from that of the 
camel. 

There is a peculiar glandular bodv 
at the upper orifice of the beaver's 
stomach, about the size of a florin, full 
of cavities that secrete mucus. It re- 
sembles^ on the whole, tlie bulbus glan- 
dulosus of birds, and assists in the 
digestion and animalizatioii of the dry 
food which this curious animal takes, con- 
sisting chiefly of the bark and chips of 
trees, &c. 

Aceordinff to Cuvier, there is a ghind 
as large as the bead of a man, situated be- 
tween the coats of the stomach in the 
manati (trichechus manatus borealis). 
It is phoed near the cBsopba^^ and dis- 
charges, on pressure, a . fluid like that 
of the pancreas, by numerous small open- 
ioga. 

Mr. Home is of opinion that the glandu- 
lar structure exists m the stomach of the 
sea-otter near the pylorus. Phllos. Trans. 
1796. pi. 2. And Mr. Macartney has dis- 
covered an arrangement of glandular bo- 
dies in the dormouse, round the oesopha- 
gus, just before its termination, similar in 
situation and appearance to the gastric 
gUnds of birds. 



The stomach of the pangolin ^manii 
pentadactyla) is almost as thick and mus 



eular as that of the gallinaceous fowls, 
and contains, like that of granivorous 
birds, small stones and gravel, which are 
probably swallowed fur the same purpose 
as in those birds. 

mSOPHAGUS AND .STOMACH OF BIBDS. 

The oesopliagus is of immense size in 
many carnivorous birds; considerably 
larger indeed than the intestinal canal. 
The capaciousness of this tube enables it 
to hold for a time the entire fish and large 
bones which these birds swallow, and 
which cannot be contained in the sto- 
mach; and to facilitate the discharge, by 
vomiting the indigestible remains of the 
food, which form balls of hair, feathers, 
and bony matter. 

The oesophagus expands just before 
the sternum into the crop, (ingluvies, 
prolobus, le jaboc,) which is furnished 
with numerous mucous or salivary glands, 
disposed in many cases in regular rows. 
In such birds as nourish their young from 
the crop the glands swell remarkably at 
that time, and secrete a greater quantity 
of fluid. This part is Ibu'nd in land- 
birds only, but not in all of these ; it ex- 
ists in all the giNinx, and in some birds of 
prey. 

There is another glandular and secre- 
tory organ, much more common than the 
crop, belongimg, indeed, most probably 
to the whole elass. This is the bulbus 
glandulosus, (echinus, infundibulum, pro- 
ventriculus, corpus tubulosun,) which is 
situated before the entrance of the oeso- 
phagus into the proper stomach, and 
whose form and structure vary consider- 
ably in the different genera and species t 
In the ostrich, for example, its magni- 
tude and form give it the appearance 
a second stomach. In some other birds, 
as the psittaci, ardeae, (crane, stork, &c.) 
its appearance is different from that of 
the proper stomach, but its size is larger ; 
while, on the contrary, in gallinaceous 
fowls it is much smaller. 

This bulbus glandulosus consists of a 
vast congeries of glands. The oesopha- 
gus, of whish it is a dilatation, has a 
vast number of glandular bodies inter- 
posed between its tunics, and entirely 
surrounding the tube, so as to constitute 
the " Zone of gastric glands" of Mr. Ma- 
cartney. These bodies have a hollow 
internally, and they open into the ca- 
vity of the bulbus by numerous very plain 
apertures. The fluid secreted by them 
passes into the gizzanl, and mixes with 
the food. 
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A deviation from the natural struc- 
ture, which is completely uJiparalleled, 
occurs in the stomach of the cuckoo. 
The gizzard of tlie bird -is covered, 
internally, with an abundaooe of short* 
bristle, and spiral hairs^ lying close toge- 
ther. 

The strucfure of the stomach difien 
roost widely in the different orders and 
genera of tliis class. It appears merely 
as a thin membranous bag, m several of 
those whk^i feed otf flesh and insects, 
wiicn compared with the thick mus- 
cular globes of the gnviiron>us genera. 
Bill there afe in both many interme- 
diate links bet,w<en these extremes, and 
at the same time Qonsiderabie analogies 
in the structures, which are apparent- 
ly the most opposite*. This is particular- 
ly observeablc in the course of tile muscu^ 
lar fiSrcs, and in the callous structure and 
apnearHnce of tb^ internal €oat; in which 
pomtSy muny of what are called membra^ 
nou9 stomuclis have a great resemblance 
to tKose of the gaUinx. 

Both parts, but parttoularly the mus- 
cular, are very strong iit the jg^izzard 
(veiitricuhi^ bulbosya) 'of gmnivorous 
birds, ^e find here, instead of a mus- 
cular crnU, four immensely thick atid 
powerful muscles, viz, a large bemi- 
sphencal pair at the sides (laterales,) and 
two smaller ondls (intcr^dii) at the two 
ends of the caivity. ' AH the four are dis- 
tisig\iislied, by the. unparalleled firm- 
ness of their tezttire, and b^ the pecu- 
liar colour^ from' all the other muscles of 
the bodyt 

The internal caUoiis coat must be con- 
sidered as a true epidemdis ; since, like 
that part, it becomes gradually thicker 
from pressure and rubbing. It forms 
folds and depressions towards the cavity 
of the stomach ; and these irregula^ea 
are adapted to each ot^er 'oh the opp(>8- 
cd surfiice'. The cavity of this cubjoub 
stomach is comparatively small ; * its 
lower orifice is placed very near the 
upper. Every part of the' organ is, 
indeed, calculated for producing very 
powerful trituration ; and this is still 
further promoted by tlie well-known in- 
stinctive practice of granivopous bijds, of 
swallowing small hard sionoB witti {heir 
fond. 

The end and use .of swallowing these 
stones have been very differently ex- 
plained. Caesalpinns considered it rather 
aB a medicine than as a common assist- 
ance to digestion ; Boerhaave, as an ab- 
sorbent for the acid of the stomach.^ 
Bedi, as a substitute for teeth ; accord- 
ing to Whytt, it b a mechanical irritation. 



adapted to the callous and iosenBible na- 
ture of the coats of the stomach ; Spallao- 
zani rejected all supposition of desig-n fR 
object, and thought that the stones were 
swallowed from m^re stupidity. There 
aeemaTiot much sagacity to be diflcover- 
ed in this opinion, when we consider 
that these stones are ao essential to the 
due digestion of the "com, that birds 
grow lean without them, although they 
auty be ipost copiously supplied vith 
food. This paradoxical opinion has, 
however, been already refuted by J. 
Hunter and Q. F.ordyce. filui^nbach 
thinks that the atones kill the grain, 
and deprive it of its vitality, wliich 
otherwise resists the action of the diges- 
^ve powers. Thus it has been found that 
if the oats and barley given to horses be 
previously heated, t^e. animal only re- 
quires half the quantity, and' thrives 
equally well. 

Reptiles and birds have their nostrils 
terminated' by two longitudinal sfits on 
the palatd ; ihey have no velum pabti, 
n©r epiglottis. .: - '. 

llie 'oesophagus ofXke serpent kind is 
of immense magnitude ; for these reptiles 
swikUow animals lander than theooselves, 
which are vetained for a considerable 
time in the tube, and descend into the 
stomach by degrees, whepe they are 
alowiy subjectad to the action of the gas- 
tric juice. The whole process sometimes 
occupies many days, or even weeks. 
TherQ is hardfy any distinction between 
ossophagiis and stomach. 

Frsm tlie peculiar formation of the 
nose of fishes, and from thefr respir- 
ing by means of ^im their faOPes have 
no conhectioa wAh any nasal'cavjty, or 
glottis. 

The cssopha^s Is of gpeat width in 
fishes ; aiid is distinguished with difficul- 
ty in many cases from the ttomach. 
These animals ^wallow their food whole, 
without subjecting it to any mastication ; 
and if the stomach will not hold the 
whole, a part rcnaains in the oesophagus, 
undl that which has descended lower is 
digested. The alimentaiy cimal 41^ gene- 
rally vety short: sometimes attending 
straight from the mouth to the anu3 «ith 
very little diUtation, as is .the lamprey 
(petromyzon marinus.) 

The Crustacea, and som^ insecU* are 
furnished ^^itn organs of mastication of 
similar structure. Their mouth is form- 
ed of two or more pairs of jawspjaced 
laterally.. These move from without in- 
wards, dnd vice versa ; whereas thoae of 
red-blooded animals move from above 
downwards, and back again. The parts 
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which are termed the Kps of insects are 
two bodies, of which one is placed above 
or in front of the jaws, and the other be- 
low or behind them. >The palpi or feel- 
ers are articulated ^Q the jaws. Ail. in- 
sects which have jaws, possess the p^er 
of masticating hard animfiaAd vegetable 
substances ; for these pafts are of a firm 
homy texture, and in many caset.are very 
large, when compared with the size M 
the animal. \ 

The locust (grylli,) the dragon-fly 
(libellula,) the beetles, and particularly 
the luciiius cervus, or stag-beetle^ and 
the staphylinus maxillosus, are examples 
in which the jaws are very large and 
manifest, and often poasess denticulated 
edges. All the genera^ of the following 
order have jaws; vlx. the coleoptera, 
orthoptera, neuroptera, and h^enopte- 
ra. The insects of the remaining orders 
derive their nourishment chiefly from li- 
quids ; which they get - <ither from ani- 
mal or vegetable substances by means of 
a spiral and tubular tongue, or soft pro- 
boscis, as in the lepidoptera ; with a broad 
opening, admitting of extension and 
redaction (the hemiptera ;) or a horny 
pointed tube, containing sharp bristly 
bodies internally (the drptc^m and ap- 
lera.) 

The stomach of the bee is a transparent 
membranous bag, in which the nectar of 
the flowen i^elaborated and converted 
into honey* The animal iromits it up from 
this reservoir, .and deposits it in the hive. 

The ston^h of the crab and lobster is 
a very singular or^n. It is formed on a 
bony appftratus, jn shoK, a species of 
skeleton, and does not therefore collapse 
when empty. To certain parts of this 
bony structure, round the pylorus, the 
teetJi arc aiiixed. Their substance is ex- 
tremely hard, and their margin is serra- 
ted or denticulated ; as they surround the 
tube, near the pylorus, nothing can pass 
that opening without being perfectly 
comminuted. These bones and teeth are 
moved by peculiar muscles. 

In those moUusca, which possess jaw#, 
these pafU are fixed in the flesh of the 
aniQiiC as there is no head to which they 
can be anicolated. They are two in num- 
ber in th« eutile-fish, are composed of a 
homy subitanoe^ And resemble exactly 
the bill of a parrot. They are placed in 
the centre or the lower pari of the body, 
and are surrounded by the tenUcula, 
which einble the animal to attach itself to 
any object. Bv means of these parts, the 
shelUfidi, which are taken for food, are 
completely triturated. The common snail 



and slug have a single jaw, semilunar in itd 
form, and denticulated. The tritonia has 
two Jaws, which act like the bhdes of a 
pair of sciilsars. The other inollusca 
possess no organs of this kind, but have, 
in some instances, a sort of proboscis ; 
as the buceinum, murex, voluta, doris, 
scytlaea, &c. 

InUie wonnij^ properly so called, there 
are sometimes hitd parts, forming a kind 
of jaws or teeth ; t&is in the nereis, the 
mouth possesses severarcalcareous pieces. 
The ophrodlte (sea-mouse) has a probos- 
cis, furnished with four teeth, which it 
can extend and retract at pleasure. With- 
in the mouth of the leech are three semU 
circular projecting bodies, with a sharp 
denticulated edge : by this apparatus the 
animal inflicts its wound of the well known 
peculiar form in the skin. 

The teeth of the echinus (sea^hedge- 
hog) are of a very singular arrangement ; 
a round opening is left in the shell for the 
entrance of the food ; *f bony structure, 
on which five teeth are phiced, fills up 
this aperture i and as these parts are 
moved by numerous muscles, they form 
a very complete organ of mastication. 

The stomach of the vermes is, in gene- 
ral), a membranous bag, but in some oases 
its structure is more complicated. The 
irelix stagnalis and the-onchidia hare 
gizzards. The aplysia has three strong 
muscular stomachs, proifided with pyra- 
midal bony processes. Tne latter struc- 
tured, together with those of the lobster 
and crab, present a new analogy, as Cu-^ 
vier has observed, between the mem'- 
brane» of the intestines an<^ the integu- 
ments of the body. This ie .particularly 
stren^hened by tne annuahsheddiiig of 
the lobster's teeth, when its crustaceous 
covering falls oflT. 

The bulla li^naria has a very powerful . 
stomach, containing three hard calcareous 
shells^ by which the animal is enabled to 
bruise and masticate the other testacea 
on which it feeds. 

oir THE iHTSstnrAX^ caval. 

The intestinal canal (which is Qie most 
common part In the 'i^hole animal king* 
dom after the stomact^J is distin^ished in 
the mammalia by two peculiarities, which 
depend on the mode of.!.outrition. It is 
comparatively shorter in carntrorous ani- 
mals, and there is also in these less di& 
ference, to external appearance, between 
the small and the lai^ intestine than in 
the herbivora. Yet these rules are not 
without their exceptions ; for the seal has 
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very long* and the sloth very short, intes- 
tines ; the bad|^cr, which is not a proper 
carnivorous animal, and several true her- 
bivora, as fur instance, the rell-mouse, 
(glis esculentus,) have no distinction be- 
tween the lati^ and small intestine, &c. 

In considering the proportionatfB 
lengths of the intestinal canal, and th« 
relation which these bear to the kind of 
food on which the animal subnsts, soany 
circumstances must be taken into the ac- 
count, besides the mere measure of the 
intestine. Valvular projections of the in- 
ternal membrane $ dilatations of peculiar 
parts of the canal ; and a lai^ general 
diameter, compensate for shortness of the 
intestine ; and vice versa. The structure 
of the stomach must also be considered, 
as whether it is formed of more tjian one 
cavity { whether the oesophagus and in- 
testine communicate with it in such a 
manner as to favour a speedy transmission 
of the food, or whether there are cul de 
sacs which retain the aliment for a long 
time in the cavity. The formation of the 
jaws and teeth, and the more or less per- 
fect trituration and comminution which 
the food experiences in the mouth, must 
likewise be viewed in connection with 
the leneth and structure of the alimenta- 
ry canaC 

The whole length of the canal is great- 
er in the mammalia than in the other 
classes. It diminishes successively, as we 
trace it in birds, reptiles, and fishes, be- 
ing shorter than the body in some of the 
'latter animals, which is never the case in 
the three first classes. 

In omnivorous animals, the length of 
the canal holds a middle rank between 
those which feed on the flesh and such as 
take ve|^etable food ; thus, in the rat, its 
proportion to the body is as 8 to 1 ; in 
the pig 13 to 1 ; in a man 6 or 7 to 1 The 
diminution in length in the latter case 
is compensated by other circumstances, 
tsx. the numerous valvule conniventes, 
and the preparation which the food un- 
dergoes by the ait of cookery. 

In carnivorous ardmals, every circum- 
stance concurs to accelerate the passage 
of the alimentary matter. It receives no 
mastication ; it i» retained for a very 
short time in the stomach ; the intestine 
has no folds or valves ; it is small in di- 
ameter : and the whole canal, when com- 
pared to the body, is extremely sliort, 
being 3 or 5 to 1. In general there is 
no caecum. 

The ruminating animals present the 
opposite structure. The food underg^s 
a double mastication, and pass<;^ through 



the various cavities of a complicated sto- 
mach. The intestines arc very long; 
27 times the length of the bodf in the 
ram. Hence the large intestinea are not 
dilated or cellular, nor is there a cscum. 
The soTipeda have not such a length of 
canal, nor is tlieir stomach coropGcated i 
but the large intestinea are enormous, and 
dihited into sacculi ; and tlie cscum is of 
a vast size, equal, indecbd, to the stomach. 
The rodentisy which live on vcgetablei, 
have a very large csecum, and a canal 12 
or 16 times as long as the body. In the 
rat, which can take animal as w^ as ve- 

Seuble food, the canal is shorter than in 
le other rodentia. 

There are soilie exceptions to the 
rule which we have just mentioned, res- 
pecting the length of the canal in carni- 
vorous and hemivorous animals. The 
seal, which takes animal food, has veiy 
long intestines s the sea-otter resembles 
it in this respect, and differs therein moit 
remarkably from the common otter, 
which resembiet other carnivorous ani- 
mals in the shortness of its intestinal 
tube. Tb^ length of canal in the former 
is twelve times that of the animal, and 
only three times and a quarter in the lat- 
ter. (Home, in the Philos. Trans. 1799, 
part 2.^ Inhales have likewise a kxi^ 
canal ttian other carnivorous mammalia ; 
their stomach is complicated, and the in- 
testine has longitudinal fdlds. It seems, 
therefore, that a considerable length of 
intestinal canal is found in all mammalia 
which live much in the water, although 
they are carnivorous. 

The plantigrade animals, vMeh have 
carnivorous teeth, but feed equally well 
on vegetables, have a long canal ; but it 
is very narrow, and possesses ito caecun, 
nor distinction of large intestine. 

A species of bat (vespertilio noctnla) 
seems to have the shortest intestinal ca- 
nal of any mammalia ; it is only twice the 
length of the animal's body. On the 
contrary, the rousette (vesp. vampyros, 
linn. v. caninus, Blum.) which lives en- 
tirely on vegetables, has it seven times ms 
long. 

In a few instances, as the beaver 4uid 
sloth, the rectum and urethra have a com- 
mon termination, which may be compar- 
ed to the cloaca of hirda. This resem- 
blance is the most striking in the omi- 
thorbynchus. 

A remarkable difference is obserred 
in the length of the canal between the 
wild and domesticated breeds of the 
same species. In the wild boar the intes- 
tines are to the body as nine to one ; is 
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the tame animal these proportions are as 
thirteen to one. In the domestic cat, five 
to one: in the. wild cat, three to one; 
in the bull, twenty-two to one ; in the 
bulfalo, twelve to one. They are, on the 
contrary, longer in the wild than in the 
tame rabbit ; the proportions in the for- 
iDcr being eleven, and in the latter nine 
to one. 

The proportion of the intestinal canal 
to the length of the body, in birds, is as 
two, three, four, or five to one. It is not 
always longest and largest in the grami- 
nivorous species, as many piscivorous 
birds have it equally long. 

It ia hardly twice the length of the body 
in many reptiles ; and not so much in the 
t'rog, although it is nine tiroes as long as 
the space betwceix the mouth and tlie 
anus in the tadpole.' 

The alimentary c^nal of some fishes is 
continued straigfit from the mouth to the 
anus, and does not, therefore, equal the 
length of the body. The lamprey, skate, 
and shark, are thus circumstanced. 

Most birds have two caeca, which are 
longer in the gpillinx than in the carni- 
vorous tribes. The rectum ends in a part 
called the cloaca, which is a large mem- 
branous bag, containing ako the termina- 
tion of the ureters, that of the oviduct, 
the vasa deferentia, and of a membranous 
ba^ of unknown use, called bursa fabricii. 
This also holds the penis, where there is 
one. 

ALIXKarTABT CAlfAL OV THE LOWSft 
ORDKB8. 

The simple globular hydatid, which is 
frequently found in the different viscera 
both of man and quadrupeds, has been 
supposed by some to be an animal con- 
"shng entirely of a stomach. Doubts, 
however, have been lately raised, whether 
or no this be really an animal. Even if 
•t were allowed that these bags are ani- 
^^ it does not follow that their cavity 
» a stomach ; and the atUchment of the 
young to the sides would rather 



J« in considering it as the organ of genc- 

The hydatid, which is more frequently 
•ound in animals which possess a head 
wa mouth like the taenia^ enabling it to 
«t*ch Itself to parts, and which can be 
«cn to move when placed in warm water, 
» generally allowed to possess an indepen- 
^nt viuhty. But whether the bag of 
J^w, which forms its body, be a 4to- 
^«h,ui certainly doiibtfijl. 
*j^ °*0Bt simple form of an alimentary 
3 exists in the common fresh water 



polype (hydra). It appears to be exca- 
vated ip the substance of the body, and 
has a single opening situated in the cen- 
tre of the space surrounded by the ten- 
taenia. The nutritive matter soaka im- 
mediately into the body, and imparts its 
colour to the animal. 

The large masses of gelatine, called 
medusae, which resemble in form mush- 
rooms, and are found floating in the sea, 
have a somewhat similar structure. A 
stomach is hollowed out in the pedicle ; 
and vessels, commencing from its cavity, 
convey the nutritious food over the body. 
Sometimes the stomach has a simple open- 
ing ; in other cases there are branching 
tentacula, on which canals commence by 
open orifices; these, unite together to 
form larger tubes, and the successive 
union of these vessels forms at last four 
trunks» which open into the stomach, and 
convey the food into that cavity. ■ This 
very singular structure constitutes a re- 
markable analogy to the roots of trees ; 
and Cuvier has formed a new genus, 
under an appellation derived from this 
comparison, viz. the rhizostoma, from 
'^t^n* a root, and $«iMtf, a mouth. 

The star-fish (asterias) has a membra- 
nous cavity in the centre of its body, 
communicating externally by a single 
opening ; two canals extend from this into 
each ofthe branches, or, as they are some- 
times called, the fingers of the animal, 
where they subdivide and form numerous 
blind processes. 

The tape-worm (tznia) has a small ca- 
nal running on each side of its body ; the 
two tubes are joined together by trans- 
verse productions at each joint. 

The ascaris lumbricoides (round-worm) 
has a simple canal nmning from one ex- 
tremity of the body to the other. 

The leech (hir^do sanguisuga, or me- 
dicinalis) has a short oesophagus and a 
very large stomach, divitied by nume- 
rous membranous septa, which are per-* 
forated in the centre. It has been ge^ 
nerally supposed that this animal has no 
anus; but Cuvier says that it possesses 
a vety small one. Logons d*Anat. Comp. 
torn. IV. p. 141.) Dumeril, on the contrary, 
denies its existence. (Zoolog^c Analyti- 
que, p. 298.) 

The common earth-worm (lumbricus 
terrestris) has a long canal, divided by se- 
veral partitions. 

The aphrodite aculeata has an intestine 
running according to the length of the 
body, and sending off* on each aide seve- 
ral blind processes, which enlarge at their 
termination. 
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Tn the proper mollusca, besides the sto- 
msch, which has been already noticed, 
tliere is an intestine, seldom of considera- 
ble length, making some turns in its 
course ; it passes in all the acephalous 
mollusca through the heart. 

The intestinal canal of insects varies 
very much in the different genera and 
species. It may be stated, on the whole, 
tnat a lone and complicated intestinal tube 
denotes that the insect feeds on vegeta- 
bles ; while the contrary characters indi- 
cate animal food. 

Great difference is found, in some in- 
stances, between the larva and the per- 
fect insect. The voracious larva of bee- 
tles (scarabxi) and butterflies, have intes- 
tines ten times as large as the winged in- 
sects which are produced from them. 

In the dragon-fly (iihellula,^ which is 
very carnivorous, the intestine is not long- 
er than the body. There is a small but 
muscular stomach. 

Thu hrthoptera (which class contains 
the locusts, &c. well known for their de- 
structive powers) have a long and com- 
plicated alimentary apparatus. They have 
>iirst a membranous stomach . This is suc- 
ceeded by another cavity covered inter- 
nally with scales or teeth, and possessing 
a very thick muscular coat ; m short, a 
true gizzard. Round the end of this the 
cxcal processes arc attached. There is, 
lastly, an intestinal canal, diflering in 
length and diameter. 

The alimentary canal runs straight 
along the body m the Crustacea, ancl is 
uniform in its dimensions, excepting the 
stomach. 

ON THE LiVEft, SPLEKX, AND OMEX- 
TUM. 

The spleen and omentum seem to be 
less constantly found in the animal 
kingdom than the liver, and to be in a 
manner subservient to the latter viscus ; 
which, on the contrary, exists in every 
class and order of animals that is pro- 
\ ided with a heart and circulating sys* 
tern. 

It deserves to be remarked here, as a 
pcculiarity^Qf ^^^ Hver of some four- 
footed mammalia, which live in or about 
the sea, namely, the polar bear and some 
seals, that it seems to possess some poi- 
sonous 9v noxious qualities when employ- 
ed for food. Heemskerk's companions 
experienced this, in the former instance, 
at Nova Zemlia ; and Lord Anson's squad- 
ron, in tlie latter, on the coast of Pata- 
gonia. 



The liver of mammalia is in general di- 
vided into more numerous lobes ; and the 
divisions are carried deeper into its sub- 
stance than in the human subject This 
is particularly tlie case in the camivora, 
where the divisions of the lobes extend 
through the whole mass. But the utility, 
which .Monro has assigned to this struc- 
ture, VIZ. that of its allowing the parts to 
yield and glide on each other in the rapid 
motions of the animal, carries very little 
plausibility with it. « Essay on Com|>ara- 
tive Anatomy," p. 11. 

In many animals of this class, as the 
horse, tlie niminantia, the pachydermata, 
and whales, the liver is not more divided 
than in man. 

The ductus coledochus forms a pouch 
between the coats of die intestine^ for re- 
ceiving the pancreatic duct, in the cat and 
elephant. 

All the quadrumana, camiYora, and 
edentata, have a gall-bladder. 

Many rodentia, particularly among the 
nits, want it. The tardigrada; the ele- 
phant, rhinoceros, and pecan, among the 
pachyttermata ; the genus cervua and ca- 
melus, among the ruminating animab ; 
the solipeda ; the trichechus and porp<Mse 
also want this part. It does not exist in 
the ostrich and parrot ; but is found in 
all the reptiles. Cuvier thinks that it be- 
longs particularly to carnivorous animals ; 
that it is connected with their habit of 
long fasting ; and serves as a reservoir for 
the bile. 

All the mammalia which want it, ex- 
cept the ])orpoise, are vegetable eaters: 
and most reptiles, which universally pos- 
sess it, live on animal food. 

The liver of birds is divided into two 
equal lobes. The hepatic duct opens se- 
parately from the cystic ,* ftnd its termina- 
tion is generally, but not alwajrs, preced- 
ed by one or more pancreatic ducts, and 
followed by that of the cystic duct 

The fundus of the gall-bhidder receives 
branches from the hepatic duct (** ductus 
hepaticystici") ; but the tube sometimes 
unites with the cystic, as in the di:ck. 

Some fishes, which are most destitnte 
of fiit in the rest of their body, have an 
abundance of oil in their liver, as, for in- 
stance, the skate and cod. 

The spleen gradually diminishes insze 
from the mammalia to fishes. In the por- 
poise there are several small spleens, sup- 
plied from the aHeries of the first cto- 
mach. It is always attached to the first, 
when there are several stomachs. 

In birds it is always near the bulbita 
glanduloaus, but does not lie constantly 
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M'y close to the stomach in reptiles, as 
is found in the mesentery of the Trog j 
jither is it very uniformly situated in 
shes. 

In the cnistacea the liver is large, and 
insists of bhnd tubes, opening into the 
jmrnencement of the intestine. It forms 
le soft high flavoured substance of the 
.^b and lobster. 

A liver exists in all the mollusca, and 
very large ; but this class has no gall- 
ladder. The liver is supplied with 
lood from the aorta, and there is conse- 
uently no vena portarum. 
[t is a completely mistaken notion, that 
le black fluid of the cuUle-flsh is its bile, 
he ink-bag is indeed found between the 
I'o lobes of the liver in the sepia octo- 
us; and in front of them in the calmar; 
ut in the common cuttle-fish (" sepia 
Sicinalis*'), it is at a considerable dis- 
nee from this organ. 
The real bile is poured, as usual, into 
le alimentary canal. 

The structure of the pancreas in the 
lammalia, in birds, and in reptiles, is 
le same, on the whole, as in the humftn 
ibject ; its form and size, its colour and 
insistence, and its division into lobules, 
Khibit some slight and unimportant van- 
ionb. 

The termination of its duct or ducts is 
istiiict in birds from tliat of the D. cho- 
dochus. In the mammalia they generally 
pen together, or there is a branch termi- 
iting in the D. choledochus, and another 
pening into the intestine, as in the dog 
id elephant ; or they may be quite dia* 
net, as in the hare, porcupine, and mar> 
lot. They may be separate or distinct in 
ifferent mdividuals of the same species, 
i in the monkeys. 

The skate and shark have a pancreas 
milarto that of the three Brst classes of 
:d-blooded animals. In other fishes the 
tuation of this organ is occupied by nu- 
icrous small tubes, called the caecal ap- 
endices, or pyloric cxca ; which afford a 
opious secretion, analogous, no doubt, to 
le pancreatic liquor. The internal sur- 
ce of these tubes becomes vtrv red on 
ijection, and possesses a glandular and 
jcreting appearance. Their number va- 
es from one to several hundreds. 
The description of the organs which 
re concerned in assimilating the food, 
iid in converting it into chyle, will be 
aturally followed by that of tlie blood- 
essels, which carry it to all parts of the 
ady ; of the organs of respiration, which 



subject it to certain important changes ; 
and of the absorbent system. 

OaOANS OF CIRCULATIOX. 

A peifect circulating system, to which, 
on the one liund, fluids are brought by 
the absorbents to be converted into blood; 
and from which, on the other side, vari- 
ous juices are separated in glands, and 
viscera of a glandular structure, appears 
to belong universally and exclusively to 
red-blooded animals. A pericardium ex- 
ists in ail these animals. Parts of such 
a system, particularly a heart, and cer- 
tain vessels connected with it, are found 
in some genera of the white blooded 
classes. 

It has been supposed that the amphi- 
bious animals of this class, and the ceta- 
cea, have an open foramen ovale, like that 
of the foetus, in their sentum auricula- 
rum. And the necessity of such an open- 
ing has been inferred from their way of 
life, since they often pass a considerable 
time under water without breathing. This 
supposition has been fully refuted by the 
repeated dissection of adult animals of 
this kind ; which has shewn that an ex- 
ception from the general rule very rarely 
occurs. 

In several genera and species of web- 
footed mammalia, and cetacea (that is, 
in the common and sea-otters, in the dol- 
phin, Sec.) particular vessels have been 
observed to be considerably and con- 
stantly enlarged and tortuous. This struc- 
ture has been principally remarked in the 
inferior vena cava ; where there can be 
no doubt that it serves, while the animal 
is under water, to receive a part of thd 
returning blood, and to retain it until 
respiration can be again performed, and 
the lesser circulation be thereby again 
put in action. 

TMre are some remarkable circum- 
stances in tlie distribution of particular 
arteries in certain animals of this class. 
We may notice, as the most sineular of 
these, the rete mirabile, formed by the 
internal carotid at its entrance into the 
cranium, in several ruminating biscula, 
and carnivorous animals; and that divi- 
sion of the arterial trunks of the extre- 
mities, which has been obser\'ed by Mr. 
Carlisle in the slow-movin^ animals, viz. 
the sloths, and lemur tardigradus. The 
arteries of the arm and thigh, in these 
cases, divide, as they leave the trunk, 
into numerous parallel branches, which 
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are united sgt&n towurds the elbow and 
knee. 

AH birds possess a very remarkable 
peculiarity in the structure of tlie heart. 
The right ventricle, instead of having a 
membranous valve (such as are found in 
both ventricles of mammalia, and also in 
theleftof biixlsOis provided with a strong, 
tense, and nearly triangular muscle. This 
singular structure assists in driving the 
blood with greater force from the right 
side of the heart into the lungs ; since 
the expansion of the latter organs by re- 
spiration, which facilitates the transmis- 
sion of the carbonated blood in mamma- 
lia, does not Uke place in birds, on ac- 
count of the connection which their lungs 
have with the numerous air-cells, which 
will be afterwards described. 

Frogs, lizards, and serpents, have a 
simple heart, consisting of a single ven- 
tricle and auricle. 

The structure of this part is very dif- 
ferent in the turtle, and has given rise to 
more controversy than that of any oixler 
of animals. Their heart possesses two 
auricles, which are separated by a com- 
plete septum, like tliose of warm blooded 
animals, and receive their blood in the 
same manner as in those animals, vie. the 
two venae cavac terminate in the right au- 
ricle, the pulmonary veins in the leflf. 
Each pours its blood into the corres- 
ponding ventricle, of which cavities there 
are two : thus the structure of the beprt 
hitherto resembles that of mammalia. 

The characteristic peculiarities which 
distinguish the heart of these animals con- 
sist in two circumstances : first, both the 
ventricles communicate together ; there is 
a' muscular, and as it were tubular valve, 
going from the left to the right cavity, by 
means of which the forhier opens into the 
latter. Secondly, the large arterial trunks 
arise altogether from the right ventricle 
only, (no vessel coming from the left.) 
The aorta, forming three grand trunks, is 
situated towards the right side and the 
upper part ; the pulmonary artery comes 
as it were from a particular dilatation, 
which is not situated in the middle df the 
basis of the heart, but lower ; (it must be 
understood that we apply these terms 
according to the horizontal position of the 
animal.) • 

We can now comprehend how this won- 
derful and anomalous stnicture, by which 
all the blood is propelled from the right 
ventricle only, is accommodated to the pe- 
culiar way of life of the animal, which sub- 
jects it frequently to remaining for along 
time under water. For the greater circu- 



lation is so far independent of that which 
goes through the lungs, thatit can proceed 
while the animal is under water, and there- 
by prevented from respiring, akbough the 
latter is impeded. In warm blooded ani- 
mals, on the contrary, no bIcKxl can enter 
the aorta, which has not previously passed 
through the lungs into the left ventricle ; 
and hence an obstruction of respiration 
most immediately influences the greater 
circulation. 

The heart in this class of animab is ex- 
tremely small in proportion to the body. 
Its structure is very simple, as it consists 
of a single auricle and ventricle, which 
correspond with the right side of the heart 
in warm-blooded animals. The ventricle 
gives rise to a single arterial trunk,( which 
is expanded in most fishes into a kind of 
bulb as it leaves the heart,) going straight 
forwards to the branchiae, or oiigans of re- 
spiration. The blood passes from these 
into a large artery, analogous to the 
aorta, which goes along the spine, and 
supplies the body of the anunaL It is 
then returned by the venat cavac into the 
auricle. 

It appears that insects possess neither 
blood-vessels nor absorbe nts. Cuvier has 
examined, by means of the microscope, all 
tliose organs in this class, which in red- 
blooded animals are most vascular, with- 
out discovering the least appearance of a 
. blood-vessel, although extremely minute 
ramifications of the tracheae are obvious in 
every part. And Lyonet has traced and 
delineated in the caterpillar, parts infi- 
nitely smaller than the chief blood-vessels 
must be, if any such existed. ** Anatomic 
de hi Chenille," &c. 

Yet insects, both in their perfect and 
in their larva state, have a membranous 
tube running along the back, in which al- 
ternate dilautions and contractions may 
be discerned. From this circumstance 
it has been supposed to be the heart ; but 
it is closed at both ends, and no vessels 
can be perceived to originate from it. 

It is obvious from these data, that the 
functions of nutrition and secretion must 
be performed, in theanimals which we are 
now considering, in a very different man- 
ner from that which obuins in the more 
perfect classes. Cuvier expresses the 
mode in which he supposes growth and 
nutrition to be effected, by the term « im- 
bibition." And he explains, fiT>m this cir- 
cumstance, the peculiar kind of respinii- 
on which insects enjoy. Since the nutritive 
fluids have not been exposed to the atmo- 
sphere, before they arnve at the parts for 
whose nourishment they are destined, this 
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exposure is eflTected in tbe parts them- 
selves by means of the air-vessels, which 
ramify Inost minutely over the whole body. 
** En mi mot, le sang ne pouvant aller 
chercher I'air, c'est I'air, qui va chercher 
le sang^." 

I^he heart of the Crustacea, according to 
Cu vier, has no auricle ; and it is what he 
calls an aortic heart For it expels the 
blood into the arteries of the body ; and 
this fluid passes through the gills previ- 
ously to reaching the neart a^in. The 
difTerent parts of the system are here 
found under a mode of connection exactly 
the reverse of what we observe in fishes, 
where the blood is sent into the gills, and 
passes subsequently into the aorta. The 
circulating organ in that class is therefore 
a pulmonary heart. 

According to Cuvier, the cuttle-fish 
has three hearts, neither of which pos- 
sesses an auricle. Two of these organs 
are placed at the root of the two bran- 
chiae : they receive the blood from the 
body, (the vena cava dividing into two 
branches, one for each lateral heart,) 
and propel it into tbe branchiae. The 
returning veins open into tbe middle 
heart ; from which the aorta proceeds. 

The other mollusca have a simple 
heart, consisting ai one auricle and ven- 
tricle. The vena cava assumes the office 
of an artety, and carries the returning 
blood to the gills ; whence it passes to 
the auricle; and is subsequently ex- 
pelled into the aorta. Here therefore, 
as in the Crustacea, the heart is a pulmo- 
nary one. 

The vermes of Cuvier have circulat- 
ing vessels, in which contraction and di- 
'latation are perceptible, without any 
heart. They can be seen very plunljr in 
the lumbricus marinus. The leech, naias, 
nereis, aphrodite, &c. are further exam- 
ples of the same structqre, This anato- 
mist is of opinion that the mollusca, Crus- 
tacea, and vermes, possess no absorbing 
vessels ; and he thinks that the veins ab- 
sorb, as he finds them to have communi- 
cation with the general cavity of the bo- 
dy, particularly in the cuttle-fish. Hence 
tbe above mentioned classes will hold an 
intermediate rank between the vertebral 
animal^ which possess botli blood-vessels 
and absorbents, and the insects, which 
have neither. 

ABSORBIVa STSTXJf. 

The chyle of birds is transparent : and 
there are no mesenteric glands in these 
animals. 

The lacteals are uncommonly numer- 



ous on the intestines and mesentery of 
the turtle, in which animal there are no 
absorbent glands. 

The lymphatics of fishes have neither 
glands nor valves. 

Oa»A2rS OF BESPIKATIOir. 

The incessant continuation of the f^eat 
chemical process, by which oxygen is ex- 
changed for hydrogen and carbon, is es- 
sentially necessary to the well being of 
the greater part of animals. Yet the or- 

§ans and mechanism, by which this won- 
erful function is carried on, vary very 
considerably. In the mammalia, after 
birth ; in birds, when they have left the 
egg ; and in amphibia, when complete- 
ly formed ; the chief org^n of this func- 
tion is the lungs : in fish it is perform- 
ed in the gills ; in most insects in their 
trachex ; in^ the vermes, in analogous, 
but at the same time very different 
parts. 

The respiratory organs of birds consti- 
tute one of the most singular structures 
in the animal economy, on account of se- 
veral peculiarities which they possess ; 
but more particularly in consequence of 
their connection with the numerous air- 
cells, which are expanded over the whole 
body. 

The lungs themselves are compara- 
tively small, flattened, and adhering above 
to the chest, where they seem to be 
placed in the intervals of the ribs ; they 
are only covered by the pleura on their 
under surface, so that they are in fact on 
the outside of the cavity of the chest, if 
we consider that cavity as being defined 
by the pleura : a great part of the tho- 
rax, as well as the abdomen, is occupied 
by the membranous air-cells, into wnich 
the lungs open by considerable apertures. 
Those of the thorax are divided, at least 
in the larger birds, by membranous trans- 
verse septa, into smaller portions ; each 
of which, as well as the abdominal cells, 
has* a particular opening of communica- 
tion with the air-cells of the lungs, and 
consequently with the trachea. The 
membranes of these celb, in the larger 
birds, are provided here and there with 
considerable fasciculi of muscidar fibres, 
which have been regarded as a substitute 
for the diaphraem, which is wanting in 
this class of animals. They also serve 
very principally, as we may ascertain by 
examuiine large birds in a living state, to 
drive back again into the lungs the air 
which they receive in inspiration; whence 
the repletion and depletion of the thora- 
cic cells must alCbrnate with those of the 
abdominal cavities. ^^ , 
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Bsides these cells, a considerable por- 
tion of the skeleton is formed into recep- 
tacles for air in most birds, (for there 
are indeed exceptions and considerable 
variations in the different genera and spe- 
cies.) This structure is pariicularly mark- 
ed in the lai^ger cylindrical bones, as the 
scapula, clavicle, and femur. It is also 
found in most of the broad and multangu- 
lar bones of tlie trunk, as the sternum, 
ossa innominata, dorsal vertebrae, &c. 
All these are destitute of marrow in the 
adult i>ird, at least in their middle ; so 
that the cylindrical bones form large 
tubes, which are only interrupted to- 
wards the extremities by a sort of trans- 
verse bony fibres : the broad bones are 
filled with a relicuhiled bony texture, 
the cells of which are empty. They have 
considerable apertures, (most easily 
shewn in those extremities of the cylin- 
drical bones which are turned towards 
the sternum) communicating with the 
lungs by small air-cells ; which facts may 
be shewn by various experiments on Hv- 
ing and dead birds. 

These receptacles of air probably serve 
the purpose of lightening the body of 
the bird in order to facilitate its motions. 
This effect is produced in most birds to 
assist their flight ; in some aquatic spe- 
cies for the purpose of swimming; in 
the ostrich and some others, for running. 
Hence we find the largest and most nu- 
merous bony cells in birds which have 
tlie highest and most rapid flight, as the 
eagle, &c. And hence also the bones of 
the bird which has just left the egg arc 
filled with a bloody marrow, which is 
absorbed soon after birth, entirely in 
some, in others, particularly among the 
aquatic species, at least for the greater 
part. 

Besides the uses which have been al- 
ready pointed out, these receptacles of 
air diminish the necessity of breathing 
fi'equently, in the rapid and long con- 
tinued motions of several birds, and in 
the great vocal exertions of tlie singing 
birds. 

Tlie lungs of amphibia are distinguish- 
ed from those of warm-blooded animals, 
both by a great superiority in point of 
size, as well as by a gifaler looseness of 
texture, arising from the great size of 
their air-vessels. In frogs, lizards, and 
serpents, the lungs consist of a cavit}', 
whose sides are cellular. The poste- 
rior part of the org'an cither forms a 
mere membranous bag, or else the 
cells are larger there than elsewhere. 
In the turtle the vesicles are very 



large, but the texture l» uniform througl- 
out. 

In the tadpole, and the young qf sudi 
lizards as bring forth in water, there ve 
two organs, which somewhut resemble 
the gills of a fiah (appendices fimbnatz, 
Swammerdam.) These serve for the 
purposes of respimtion while the aniinai 
lives in the water. They are connected 
to the sides of the neck, and hang luose 
from the animal ; they are not permaneni, 
but are gradually withdntwn into the 
chest, (within a few days, in the reptiles 
of this country,) where iheir remains may 
still be perceived for some time, near to 
the true lungs. Instead of tlie bmncbiil 
opening, by which fishes again discharge 
the water which they have taken in st 
tlie mouth, some^ Udpoles have for tb'ii 
purpose a canal on the left side of the 
bead, near the eye ; which must be dJv 
tinguislied from the small tube on the 
lower lip, by which they attach them- 
selves to aquatic plants. 

Instead of lungs, fishes are furnished 
with gills or branchix ; which are placed 
behind the head, on both sides, and have 
a moveable gill cover (operculum brui- 
chiale,) which is wanting in the order of 
pisces chondroptery^i only. By ipeaiit 
of these organs, which are connected 
with the throat, the animal receives its 
oxyen from the air contained in the vra- 
ter ; as those animals which breathe de- 
rive it immediately from the atmosptaerc. 
They afterwards discharge the water 
through the branchial openings (apertu- 
ra branchiales ; ) and therefore they are 
distinguished from animals of the three 
preceding classes by this circumstance; 
viz. that they do not respire by the same 
way that they inspire. 

We have already shewn, in speaking of 
the organs of circulation, how the gilk 
receive the venous blood by means c^* 
the branchial artery, and how this 
blood is sent into the aorta after its 
conversion into the arterial stato. The 
distribution of these vessels on the 
folds and divisions of tlie gills conisi- 
tutes one of the most delicate and mi- 
nute pieces of structure in the anirasl 
economy. 

Each of tlie gills consists in most 
fishes of four divisions, resting on the 
same number of arched portions of 
bone or cartilage, connected to the 
OS hynides. Generally there is only a 
single opening for the discharge of the 
water; but in many cases, particuUriv 
among the cartilaginous iishcF, there ure 
several. 
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IVTany ainmals of Ihis order possess a 
sinj^le or douMe i:\viinming bludder; 
which has been found in different in 
stances .to contain azote, hvdrogen, and 
oxyj»en. It lias not been hitherto deter- 
mined, whether it be subservient to any 
oilier functions, besides tliat well known 
one from which its name is derived. In 
the mean time, like the air receptacles 
of birds, it may be considered, without 
impropriety, in the present division of the 
work. 

It 18 placed in the abdomen, and close- 
ly attached to the spine. It communi- 
cates generally with the ccsophagtis, and 
snmetjmes with the stomach, by a canal 
(d%ictU8 pneumaticus,) containing in some 
instances, as the carp, valves which seem 
to allow the passage of air from the blad- 
der, but not to admit its entrance from 
without. 

That white-blooded animals indispensa- 
bly require a species of respiration would 
have been inferred, by analogy, from the 
wonderful apparatus of gills or trachez, 
which have been discovered in most or- * 
ders of both classes of these being^. But 
in many cases direct proof has-been ob- 
tained on this point : experiment has ac- 
tually proved the exchange of carbon for 
oxygen. 

White-blooded animals are moi'eover 
distinguished from those which have red 
blood by this circumstance : that none of 
the former, as far as we hitherto know, 
take in air through the mouth. 

Many aquatic insects, as the genus can- 
cer, ^lave a species of gills near the attach- 
ment of their legs. The others, and par- 
ticularly the land-insects, which consti- 
tute, as is well known, by far the greatest 
number of this class of animals, are fVir- 
nlshed with air-vessels, or trachex, iVhich 
ramify over most of their body. These 
trachex arc much larger and more nume- 
rous in the larva state of such insects as 
undergo a metamorphosis, (in which state 
also the process of nutrition is carried on 
to the greatest extent) than after the last, 
or, as it is called, the perfect change 
has taken place. 

A large air-lube (trachea) lies under 
the skin on each side of the body of lar- 
vx, and opens externally by nine aper- 
tures (stigmata) : it produces on the in- 
side the same number of trunks of air- 
vessels (branchix.^ which are distribut- 
ed over the body m innumerable ramifi- 
cations. 

Both the trachex and brancbix are of 
A shining silver)' colour ; and their princi- 
pal membrane consists of spiral fibres. 
The most numerous an4 minute ramifi- 



caiinns are distributed on the alimcntatj*^ 
canal. 

There is great variety in the number 
and situation of the external openings, by 
which insects receive their air. 

In most instances the stigmata are plac- 
ed on both sides of the body. The at- 
mospheric mr enters by an opening at the 
end of the abdomen in several aquatic 
lan'x, and even perfect insects. A very 
remarkable change in this respect takes 
place in several animals of this class dur- 
ing their metamorphosis. Thus in the 
lar>'a of the common knats (culex pi- 
piens,) the air enters by an opening on 
the abdomen : while in the nympha of the 
same animal it gains admission by two 
apertures on the head. 

In the class of vermes, which compre- 
hends such very different animals, the 
structure of the respiratory organs is pro- 
portionally various. Some orders, as 
tliose which inhabit corals, the proper 
zoophytes, and periiaps the intestinal 
worms, appear to be entirely destitute of 
these organs : so that if any vital func 
tion, analogous to respiration, is carried 
on in these animals, it must be effected 
by methods which yet remain to be dis- 
covered. 

Those vermes, however, which are 
furnished with proper organs of respira- 
tion, have the same variety in their struc- 
ture which was remarked in insects. 
Some, as the cuttle-ftsli, oyster, &c. have 
a species of gills, varying in stnicture in 
different instances. But the greatest 
number have air-vessels, or trachex. 
Several of the testaceotis vermes have 
both kinds- of rcspimtorv or^^ans. In 
jBome of the inhabitants of bivalve shells, 
as the genus venus, the air-vessels lie be- 
tween the membranes of a simple or 
double tubular canal, found at the ante- 
rior part of the animal, and capable of 
voluntary extension and retraction. It 
serves also for other purposes, as lay- 
ing the eggs. The margins of i'ts 
mouth are beset with the opening^ of 
the trachex. 

In the terrestrial gasteropodous mol- 
lusca, of which we may instance the 
snail and slug, there is a cavity in the 
neck receiving air by a small aperture, 
which can be opened or shut at the will 
of the animal. The pulmonary vessels 
ramify on the sides of the cavity. 

OBOAH OV TBS TOICX, 

Aristotle has correctly observed, that 
those animals only which possess lungs, 
consequently the three first claaiei of the 
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animal kingdom, possess a true voice. 
Several genera and species even of these 
are either entirely dumb, as the anteater, 
the manis, the cetacea, the genus testudo, 
several lizards, and serpents; or they 
lose their voice in certain parts of the 
earth, as the dog in some countries of 
America, and quails and frogs in several 
parts of Siberia. 

Most mammalia have the following cir- 
cumstances in common : their rima glot- 
tidis is provided with an epiglottis, which 
irv most instances has a peculiar muscle, 
arising from the os hyoides, and not 
found in tlie human subjecf : the mar- 
gins of this rima are formed by the double 
ligamenta glottidis (ligamenta thyreoary- 
txnoidea) ; between which the ventri- 
culi laryngis are formed. The epiglottis 
does not exist in most of the bat Kind : 
and in some mouse-like animals, as the 
rell-mouse (glis esculentus,) it is hardly 
discernible. The superior ligamenta 
glottidis, as well as the ventriculi laryngis, 
are wanting in some bisidca, as the ox 
and sheep. 

Some species of mammalia have a pe- 
culiar and characteristic voice ; or at 
least certain tones, which are formed by 
additional organs. Of this kind are cer- 
tain tense membranes in some animals ; 
and in others peculiar cavities, opening 
into the larynx, and sometimes appear- 
ing- as continuations of the ventriculi la- 
ryngis. 

The neighing of the horse, for ex- 
ample, is eflected by a delicate and 
nearly falciform membrane, which is at- 
tar.hcd by its middle to the thyroid car- 
tilage, and has its extremities running 
:don^ the external margins of the rima 
glottidis. 

The peculiar sound uttered by the ass 
is produced by means of a similar mem- 
hrane, under which there is an excava- 
tion in the thyroid cartilage. There are 
moreover two large membranous sacs 
upenng into the larynx. 

The mule does not neigh like the mare 
by which it was conceived, but brays like 
the ass which begot it. It possesses 
•xactly the same larynx as the latter, 
without any of the pectiliar vocal organs 
of the mother; a fact which, like many 
others, cannot be at all reconciled with 
the supposed pre-existence of previous- 
ly formed germs in the ovarium of the 
mother. 

Several apes and baboons, as also the 
rein-deer, have on the front of the neck 
iar^e single or double laryngeal sacs, of 
vanous forms and divisions, communicat- 
ing with the larynx by one or two open- 



ings between the os hyoides aiid tbyrnd 
cartilage. 

Some of the cercopitheci, as the C. Se- 
niculos, and beelzebub, have the middle 
and anterior part of the os hyoides 
formed into a spherical bony cavity, by 
which the animals are enabled to pro- 
duce those terrific and,penetrating^ tones, 
which can be heard at vast distances, and 
have gained them the name of the howl- 
ing apes. 

The most striking peculiarity in the 
vocal of^gans of birds, and which be- 
longs to all birds, with very few excep- 
tions, consists in their possessing what 
is commonly called a double larynx, 
but which might be more properiy de- 
scribed as a laiynx divided into'^'two 
parts, placed at the upper and lower 
ends of the trachea. They have also two 
rimae glottidis. 

The superior, or proper rima glottidis, 
is placed at the upper end of the tra- 
chea ; but is not furnished with an epi- 
glottis. The apparent want of this organ 
IS compensated in several cases by the 
conical papillae placed at both sides of the 
rima. 

The apparatus which is chiefly con- 
cerned in forming the voice of birds is 
found in the inferior or bronchial larynx. 
This contains a second rima glottidis, 
formed by tense membranes, which may 
be compared in several cases, particubr- 
ly among t!ie aquatic birds, to the reed st 
the mouth of musical instruments. It is 
furnished externally with certain pairs of 
muscles, varying in number in the diffe- 
rent orders and genera ; and with a kind 
of thyroid gland. The course and pro- 
portionate length of the trachea, and 
particularly the structure of the inferior 
larynx, vary very considerably in the 
different species, and even in the two 
sexes, especially among the aquatic birds. 
Thus, for example, the tame or dumb 
swan (an.is olor) has a straight traches : 
whilst in tlie male of the wild, or whist- 
ling swan (cyjjnus), this tube makes a 
large convolution, which is contained in 
the hollow of the sternum. In the spoon- 
bill (Flatalea leucorodia), as also in the 
Phasianus motmot, and others, similar 
windings of the trachea are found, not en- 
closed in the sternum. The males of 
the two genera, anas and mergus, have at 
their inferior or bronchial laiynz a bony 
cavity, wliich contributes to ' strengthen 
their voice. 

A very little comparison of the me- 
chanism of wind musical instruments 
with the organs of the voice in birds, will 
shew how nearly they are allied to each 
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other; and it may be observed, that the 
sound produced by home of the larger 
birds is exactly similar to the notes that 
proceed from a clarionet or hautboy in 
the hands of an untutored musician. The 
inferior glottis eiactly corresponds to the 
reed, and produces the tone or simple 
sound. The superior larynx gives it ut- 
terance, aa the holes of the instrument ; 
but the strength and body of the note de- 
pend upon the extent and capacity of the 
trachea, and the hardness and elasticity of 
its parts. The convolution and bony cells 
of the windpipe, therefore, may be com- 
pared urith the turns of a French horn, 
and the divisions of a bassoon ; and they 
protiuce the proper effects of these parts 
in the voices of those birds in which they 
are found. 

BEAIV AHA VXBVBS, AKD OBOAKS OV 

saBsx. 

The parts subservient to the animal 
fiinctions, which, constituting the leading 
charuter of animals, have derived their 
name from that circumstance, afford to 
our obflervatjpn a more clear and manifest 
gradation, m>m the most simple to the 
most compoundstructure, than any others 
in the animal e<:onomy . 

In some of the most simple animals of 
the class vermes, particularly among what 
ve called zoophytes, little or no dis- 
tinction of similar parts (or structures) 
can be discerned, and we are unable to 
Kcognize any thing as a particular ner- 
vous system, or even aaa part of such a 
syatem. The fiower of sensation and vo< 
lunury motion which these possess, as 
well as any other order or class of the ani- 
mal kingdom, proves that the nervous 
matter must be uniformly spread through- 
out their homogeneous subsunce. The 
^most transparent polypes (hydra,) which 
ft often round with a body of an inch 
in leng^, and arms or tentacula of a 
proportionate size, appear to consist, 
when surveyed in the best ligtlt by the 
strong^ magnifying powers, of nothing 
butagnnular structure connected into 
a definite form by a gelatinous sub- 
stsnce. 

In many other vermes, and in inse<;ts, 
particular nerves can be distinguished, 
•rising in general from a chord running 
the whole length of the body, and called 
the spinal marrow, the superior eztre- 
inity of which part, slightly enlarged, 
constitutes the brain. The ktter organ, 
however, in both chsses of cold and red- 
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blooded animals, and still more in those 
which have warm blood, lias a much mure 
complicated structure, and a far greater 
relative magnitude : all animals ure, how- 
ever, exceeded in both these points by 
the human subject, which, according to 
the ingenious observation of tlie learned 
SdmiTierring, possesses by far the largest 
brain, in proportion to the size of the 
nerves which arise from it. 

The vast superiority of man over all 
other animals in the faculties of the mind, 
which miiy be truly considered as a ge- 
neral distinction of the human subject^ 
led physiologists, at a veiy early period, 
to seek for some corresf/onding difference 
in the brains of man and animals. They 
naturally investigated the subject, in the 
first instance, by comparing the propor- 
tion which the mass or the brain bears to 
the whole body ; and the result of this 
comparison in the more common and do- 
mestic animals was so satisfactory, that 
they prosecuted the inquiry no nuiher, 
but laid down the general proposition, 
which has been universally received since 
the time of Aristotle, that man has the 
largest brain in proportion to his body. 
Some more modern physiologists, how- 
ever, in following up this comparative 
view in a greater number of animals, dis- 
covered several exceptions to the general 
position. They found that the propor- 
tion of the brain to the body, in some 
birds, exceeds that of man ; and that se- 
veral mammalia (some quadrumana, and 
some animals of the mouse kind) equal 
the human subject in this respect. 

As these latter observations entirely 
overturned the conclusion which had 
been before generally admitted, Sdm- 
merring has furnished us with another 
point of comparison, that has hitherto 
held good in every instance : viz. that of 
the ratio, which the mass of the braia 
bears to the nerves arising from it. 

Let us divide the brain into two partt ; 
that which is immediaely connected with 
the sensorial extremities of the nerves^ 
which receives their impressions, and it 
therefore devoted to the purposes of 
animal existence. The second division 
will include the rest of the brain, which 
may be considered as connecting the 
functions of the nerves with the facul- 
tiet of the mind. In proportion then as 
any animal possesses a larger share of 
the latter ana more noble part ; that ii^ 
in proportion as the organ of reflection 
exceeds that of the external senses, ma^ 
we expect to find the powers ef the 
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mind more vigorous and more clearly de- Chafitnch - - - -^ 

velopcd. In this point of view man is Redbreast - - - ^ 

decidetlly preeminent: here he exceb Blackbird - - - A 

all other animab that have hitherto been r-««...,K;«-i V 

investigated. Canarybird - - - « 

All the simiK, says S5mmerring, are Cock ^T 

placed far behind man in this respect Dtick .... -^^ 

Although the brain in some instances, Goosc .... »i« 

particularly among the smaller kinds, Tortoi«i . _!' ! 

which have prehensile tails, is larger m i ':?" ^^ 

proportion to their body than that of the i Urtie . . - -grn 

human subject ; yet a very large share of Coluber natrix - -jt^ 

Chat brain is required for the immense Frof^ .... .^1^ 

nerves which supply their organs of sense Shark - - - . > ^ 

and mastication. Let us remove that por- p. *y* 

tion of the brain, and a very small quan- t}^^ ... - -j^^ 

tity will remain. Carp 7^ a 

The researches of the same author on 

animals in general have led him to con- Many mammalia possess a booy tento- 

elude, that the quantity of brain, over rium cerebelli. It is difficult to give a 

and above that which is necessary for a physiological explanation of the use of 

mere animal existence i that part, in short, this bony tentorium. The opinion which 

which is devoted to the faculties of the has been generally adopted by aoatomisis, 

mind, bears a direct ratio to the docility that the structure in question belongs to 

of the animal, to the rank which it would such animals only as jump far, or run 

hold in a comparative scale of mental with great velocity, and that it seizes the 

powers. purpose of protecting the cerebellum 

The largest brain, which S5mmerring from the pressure of the cer^rum in these 

has found in a horse, weighed li^. 4oi. quick motions, is obviously ansatisBbctorjr. 

and the smallest, which he has seen in an It exists in the bear, which is not dis- 

adult man, was ilb. S^ox, Yet the nerves tinquished for its activity i while scvenl 

arising from the former brain were at animals whieh excel in jumping or spring- 

least ten times larger than those of the ing do not possess it ; via. the wild gost, 

latter. (capraibex.) Cheselden ascribes it to 

Generally speaking, small animals have predaceous animab only, 0* Anat. oftlie 

a largerbriinln proportion to their body Boiie^''cap. «;) butitaxisUm scveial 

than larger ones. The pachydermaU have otners. . ^. j_ ^« ♦».• 

it veiyTmall ; and in reclblioded animals. We have pven these remarks on the 

its size is very trifling when compared ^nerally assigned use of the bony tento- 

with the body '*"™» because a smiikr mechanical ex- 
planation has been assigned of the fah, 

h<k«^. :« m.M f^^,^ 1 »*> » Apfk* and the tentorium of the human subject; 

forms m roan from ,V to „ of the ^ ^^^^ ^^ ^^^^^ p^^^^ ^^ j|^. 

OOdy. spheres from mutual pretBure, when tbe 

In some simiac - * - ^y person lies with his head resting on one 

the Mole ----- Vr side; and that the latter providea against 

Bear ----- ^ir ^^ compression of the cerebellum by tbc 

-^ " *?■ superincumbent cerebrum. These ex- 

Ijog ----- ^^ planations are assigned in the present 

Cat - - * - ~ 77 day by anatomists of such distinguished 

Hare ----- -^^ reputation as Sdmmerring and Corier 

Rat JW (**^^ Corporis Humani Pabrici," vol 4, 

Mnn««» - - _L p. 2r. *• L^fons d'Anat compar." torn, 

mouse - - - jV 5, p. 178.) If the futility of this |»ece 

xi'lepnant - - - -f^j^ ofphysiolog^y were notsufficiently proved, 

Pi|? - - - 4|f gya by considering that the cranium is accu- 

Horse - . . - ll rately filled, and that there is coose- 

Dolnhin - - -X tl» quently no room for its contents to fall 

Fq(»1a I n«n» <>"« «^® *® ^^^ other, it must iro- 

^gie - - - - ^^ mediately be rendered manifest by Mr. 

bparrow - - - - A Cariislc's case s in which the &lx wai 
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entirely absenty ind the two hemispheret 
united throughout in one man, without 
^uy perceptible inconTenience during the 
p«Uent'8 hfe. (<* Transactions of a So- 
clety for the ImproTement of Medical 
and Chinirffical knowledge,*' vol. ii. p. 
212.) We haye met with four insUnces, 
in which the anterior half^of the falz 
was* deficient. This production of the 
dura mater commencea in a narrow form 
about the middle of the sagittal suture ; 
and gradually expanding, had acauired 
the usual breadth at its termination m the 
tentorium. The two hemispheres ad- 
hered by the pia mater covering their 
opposed plane suifaces, but were form- 
ed naturally in other respects. A want 
of the fids has also been recorded by 
Garengeot, (*' Splanchnologies'' torn. ii. 
p. 34.) 

The brain of the mammalia wants the 
digital cavity of the lateral ventricle, and 
in general the acervulus of the pineal 
glaod. Its anterior lobes are elongated 
into a process called the n^ammillary, giv- 
inf^ rise to the ol&ctory nerves. In birds, 
reptiles, and fishes, there is a successive 
and gradual change towards a more 
aiiBple structure; the brain in these 
classes consisting merely of tubercular 
eminences. In the lower orders the 
brain seems to be really wanting. A 
nervous chord runs along the body, and 
possesses ganglia at different distances, 
from which the nerves arise. In insects 
and vermes thetipper ganglion of the ner- 
vous chord, which represents the brain, 
is placed near the mouth, or cesophagus, 
and very generally surrounds that tube 
by a kind of collar. 

oaoAim or sbrss. 

Few subjects in comparative anatomy 
and phjTsiology have given rise to more 
various and contradictory oninions, than 
the organs of sense in some classes of ani- 
mals. Much misunderstanding on this 
point has clearly uisen from the incon- 
siderate and unconditional application of 
inferences drawn from the nunnan sub- 
ject to animals. Thus it has been sup- 
posed that those which possess a tonj^e 
must have it for the purpose of tastmg, 
and that the sense of smell must be 
wanting* where we are unable to ascer- 
tain the existence of a nose. Observa- 
tion and reflection will soon convince 
us, that the tongue, in many cases (in 
the ant-eaten among the mammalia, and 
almost universally in birds,) cannot, from 
lis substance and mechanism, be consider- 



ed as an organ of taste; but must be 
merely subservient to the ingestion and 
deglutition of the food. Again, in several 
animals, particularly among insects, an 
acute sense of smell seems to exist, al- 
though no part can be pointed out in 
the head, which analogy would justify us 
in describing as a nose. 

However universallv animals may pos- 
sess that feeling which makes them 
sensible to the impressions of warmth 
and cold, very few possess, like the 
human subject, organs exclusively ap- 
propriated to the sense of touch, and ex- 
pressly constructed for the purpose of 
feeling, examining, and exploring the 
qualities of external objects. 

This sense appean, according to our 
present state of knowledg^e, to exist only \ 
Ml three classes of the animal kingdom ; 
tt'a. in most of ths mammalia, in a few 
birds, and probably in insects. 

The structure of the or^n of-touch is 
the most perfect, and similar to that of 
the human subject in the quadrumana. 
The ends of their fin^^en, particularly of 
the posterior extremities, are covered with 
as soft and delicately organized a skin as 
that which belongs to .the corresponding 
parts of man. 

Several of the digitata are probably pro- 
vided with this sense; the organization 
of the under surface of the front toes of 
the raccoon (ursus lotor,) and the use 
which the animal makes of those parts, 
prove this assertion. 

It is not so dear that we are author- 
ised in considering the snout of the mole 
and pig, not to mention the tongue of the 
soVdungula and bisuica, or the snout of 
these and other animals, as true organs 
of touch, according to the explanation 
above laid down. 

Much less can we suppose the long 
bristly hain,which constitute the whiskera 
of the cat-kind, and other mammalia, to 
be organs of touch, in the sense we are 
now considering, although they may be 
serviceable, when they come in contact 
with any object, in warning, and making 
the animal attentive. Bats have been 
supposed to possess a peculiar power of 
perceiving external objects without com- 
ing actually into contact with then. In 
their rapid and irregular flight amidst 
various surrounding bodies, tney never 
fly against them ; yet it does not seem 
that the senses of hearing, seeinj^, or 
smelling, serve them on these occasions ; 
for they avoid any obstacles with equal 
certainty when the ear, eye, and nose, are 
closed. Hence naturalists have ascribed 
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s iizth ieiiae to tbeie anUnals. It is pro- 
bably anabgous to that of touch. The 
Bcrvet of the wing are large and nume- 
rous, and dittributed in a minute filezua 
between the integuments. The impulae 
of the air against this part may possibly be 
so modified by the objects near which the 
animal passes, as to indicate their situa- 
tion and nature. 

In i^ese and ducks the bill is covered 
with M vefy sennble skin, supplied with 
an abundance of nerves from all the three 
branches of the fifth pair. This appara- 
tus enables them to ieel about for their 
food in mud, where they can neither see 
nor smell it. None of the amphibia or 
fishes seem to possess Uie sense of touch* 
according to the acceptation stated a* 
bore. 

All the observations and investigations 
of the structure of the antennx, those 
peculiar organs which ejust universally 
in the more perfect insects, and of the 
use which these animals generally apply 
them to, lead us inevitably to the eon- 
dusion, that they really are proper or- 
gans of touch, by which the animid ex- 
amines and explores surroundinr ob- 
jects. Such organs are paiticulany ne- 
cessary to insects, on account of the in- 
senlibdity of their external coat, which is 
ffenerall^ of a homy consistence, and also 
mm their eyes being destitute in most in- 
stances of the power of motion. 

Toireux. 

Most of the herbivorous mammalia, par- 
ticularly among the bisulca, have their 
tongue covered with a firm and thick cuti- 
cular coat, whicli forms numberless point- 
ed papillae, directed backwards. These 
must assist, according to their consistence 
and direction, at least in the animals of 
this country, in tearing up the grass. 
Animals of the cat kind have their tonnie 
covered with sharp and strong prickles, 
which must enable the animu to take a 
firm hold. Similar pointed processes are 
found in some other animals ; as in the 
bat kind, and the opossum. 

There seems to be no doubt, that in all 
ihe mammalia which we have now con- 
sidered, the tongue is an organ of taste, 
at least towards its anterior part. 

The toothless animals, on the contrary, 
as the ant-eater and mania, which swallow 
their aliment whole, have a worm-like 
tongue, which ia obviously capable of no 
other use than that of taking their food. 

The tongue of the woodpecker has a 
very singular structure, which admits of 



its being darted out of the month far 
some inches : It is used for the purposs 
of catchin|g insects, and is horny and 
baibed at its extremity. In the frsg snd 
chameleon, the tongue is also the organ 
by which the prey u seised. In the for- 
mer animal it is long, soft, and eovered 
with a elutinous slime. In the quieseent 
state it lies from before backwaras in-the 
mouth, from which it is <Iafted at the 
prey, consisting of insects, which become 
enUngled by the viscid fluid. Thet<M^gue 
of the chameleon diaplaya a veiy ourioos 
mecfunism. It is contained in a sbeskh 
at the lower part of the mouth ; and has 
its extremity covered with a glutinous se- 
cretion. It admits of being projected to 
the length of six inches, and is used in 
this manner by the animal in catchiiu^ its 
food, whicli consists of fliea, &c. It is 
darted from the mouth with wonderfnl 
celerity and precision, and the viscoiis se- 
cretion on its extremity entangles the 
small animals which constitute the food 
of the chameleon. 

OBOAir OP SKXXUHe. 

Two remarkable inatances of anomalous 
structure in parts connected with the nose 
occur in the proboscis of the elephsnt, 
and the blowing holes of the cetaoea. 
The former organ consists of two canab, 
separated ftom each other bv an inter- 
vening partition. Innumerable miiacular 
fasciculi, mnning in two direction^ occu- 
py the space between these and the in- 
tegumenta. There are fibres of a trans- 
verse course, passing like radii from the 
canals to the integuments, and oibeis» 
which run in a more longitudinal direc- 
tion, but have their extremities turned 
inwarda. The former extend the trunk, 
without causing any contraction of the 
canals; the latter bend or contract ki 
and both tend to bestow on it that woa- 
derful mobility which it possesses, in eve- 
ry direction. 

The more longitudinal fibres are divid- 
ed at short intervals by tendinous inter* 
sections, which enable the anhoalto bend 
any part of the oigan, and to give it any 
requisite degree m curvature. The same 
structure will confor a power of bending 
different parts of the trunk in opposite di- 
rections; indeed, there is no kind of cnr- 
vature whicli may not be produced by 
these longitudinal fibres. These fascicu- 
li occupy the external suHace of the or- 
gan. The transverse fibres are not all 
arranged like radii round the canah ; bat 
some |>8ss across ftom right to lcA» snd 
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Bkost therefore affect the diameteiof tboie 
tubes by their action. The whole of 
these muacular fiisciculi are surrounded 
and connected together by a white, uni- 
fbrniy adipoua subaUnce. The transverse 
ones are not more than a line in thick- 
neas. If the number of these which ap- 
pears on a transverse section be ascer* 
lained, and if those portions of the longi- 
tadinal frsciculi, which pass from one ten> 
don to another, be recconed as separate 
muscles ^for they must have a separate 
power oi action) the whole trunk will 
contain about thirty or forty thousand 
vnuscles, which will account satisfiictorily 
for the wonderful variety of motions 
which thja admirable organ can execute, 
and for the ^at power which it is capa- 
ble of exertmg. 

The blowing hole of the whale serves 
as well for respiration as for the rejection 
of the water which enters with the food. 
In consequence of iti situation at the top 
of the head, it is easily elevated beyond 
the surfkce of the sea, while the mouth 
is usually under water. 

The opening in the bones of the head 
is divided into two b^ a partition of bone ; 
and is Aimished with a valve opening 
outwards. On the side of this open- 
ing are two membranous bags haed 
with a continuation- of the integuments, 
and opening externally. The water, 
which the animal wishes to discharge, is 
thrown into the fiiuces, as if it were to 
be swallowed ; but iu descent into the 
stomach is prevented by the contraction 
of the drcuhr fibres of the ttsophagus. 
It therefore elevates the valve placed at 
the entrance of the blowing-holes, and 
distends the membranous bag, from which 
it is forcibly expelled by surrounding 
muscular fibres. 

This apparatus pccupies the situation, 
which in other mammalia is filled by the 
noae ; which oigan, together with the si- 
nuses of the head, the olfiictory nerve, 
&c. is entirely wanting in these animals. 

oasAV or iiXABUie. 

Some Mammalia have not an external 
ear, particularly such as live' in. the wa- 
ter or under ground. 

Most quadrupeds have a peculiar he- 
* roispherical bony cavity, communicating 
with the tympanum, and seeming to hold 
the place of mastoid cells. 

The omitborhynchus, whose structure 
is in ewery respect so anoroalous» has only 
two ossicula auditus. 

The cochlea, which belongs exclusive- 



ly to the Mammalia, has in some casea 
one turn more than in man. 

Whales have an organ of hearing, but 
the parts are very small. 

Birds have no external ear; only a 
single ossiculum auditus; and a sliort, 
obtuse, hollow, bony process, instead of 
coclilea. 

Iteptiles have membranous semicircular 
canuls and vestibuliim & generally a single 
ossiculum auditus, resembling that of 
birds ; and in some instances a tympanum, 
and membrana tympani, level with the 
surface of the body. 

Fishes have a membranous vestibulum 
and canals^ but no external organs. 

TBI xxa. 

A sensibility to the impressions of 
light is common to all those snimah^ 
which in a natural state are exposed to 
this element ; it appears at least very 
evidently to exist in some of the most sim- 
ple zoophytes, ss the armed polypes (hy- 
dra :) but the power of perceiving the 
images of external objecta is confined to 
those who are provided with eyea for 
their reception. Nature has bestowed 
on some species, even of red-blooded 
animals, s kind of rudiment of eyes, which 
have not the power of perceiving light ; 
as if in compliance with some general 
model for the bodily structure of such 
animals. This circumstance at least has 
beeu asserted of the blind rat (marmota 
typhhis) among mamnulia ; and of the 
myxine glutinosa among fishes. 

The coiuunctiva covering the front of 
the eye-bafi, in the former animal, is co- 
' vered with hair, so that the eye, which 
is exceedingly small, seems to be com- 
pletely useless. 

Large animals have small eye-balls in 
proportion to their size : this is very re- 
markably the case with the whales. Those 
which are much under ground have the 
globe also very small ; as the mole and 
shrew : in the former of these instances 
its existence has been altogether de- 
nied ; and it it is not in fact la^er than a 
pin's head. 

The eyes of man and the simix are di- 
rected forwards : in the latter animals, 
indeed, tliey are placed nearer to each 
other than in the human subject The 
lemul tarsius has them more closely ap- 
proximated than any other animal. AU 
other Mammalia have these organs se- 
parated bv a considerable interval, and 
directed laterally. The same circum- 
stance obtains in birds, with the except 
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tion of the ovI» who looks atraight for- 
wards. They are pUced laterally in all 
reptiles. Their siUia^^on varies much in 
fisncs : they look upwards in the uranos- 
copus : they are both on the same side of 
the body in the pleuronectes ; but in ge- 
neral their direction is lateral. 

The form of the globe raries according 
to the medium in which the organ is to 
be e&erted. In man and the mammalia, 
it deviates very little from the spherical 
figure. In fislies it is flattened on its an* 
terior part ; in birds it is remarkably 
conrex in front, the cumea being some- 
times absolutely hemispherical The 
convexity of the crystalhne is an inverse 
ratio to that of the cornea. Thus in fishes 
it is nearljr spherical* and projects 
through the iris, so as to leave little or 
no room for aqueous humour : the ceta- 
cea, and those quadnipeds and birds 
which are much under water, bMve this 
part of the same form. The aqueous hu- 
mour, being of the same density with the 
medium in which these animals are plac- 
ed, would have no power of refracting 
rays of light which come through that 
medium : iu place is s«ipplied by an in- 
creased sphericity of the lens. In birds 
these circumstances are reversed .- they 
inhabit generally a somewhat elevated 
reigon of the atmosphere, and the rays 
which pass through this thin medium are 
refracted by the aqueoiu humour, which 
exists in great abundance. Man, and the 
mammalia, which live on the mitCuce of 
the earth, hold a middle place between 
these two extremes. 

The inner surface of the choroid coat, 
which in man is black throughout, is co- 
loured veiy beautifully on Uie temporal 
side of the eye in most quadrupeds, and 
this part is called the tapetum. 

Tne pigmentum nigrum is entirely de- 
ficient in the eye of the white rabbit, 
white ferret, &c. as well as in the va- 
riety of the human race called the al- 
bino. 

The quadrumana alone possess the 
foramen centrale of the retma, besides 
man. 

Most mammalia possess a membrana 
nictitans, or third eyelid, behind which 
the eyeball can be drawn, when offended 
by any extraneous matter. 

Birds are distinguished by having a 
bony ring, composed of numerous flat 
and over-lapping thin plates, in the sub- 
stance of the sclerotica, at its anterior 
part. 

Another ^eat peculiarity consists in 
the marsupium or pecten, which ap- 



pears as a large folded proeeM of the 
choroid, coming through the retina of 
the bade of the e^e, and running in the 
substance of the vitreous humoor towards 
the crysuUine lens, which it does not 
quite reach. 

The third eyelid, or membrana nicti- 
tans of birds, is a thin scmi-tranaparent 
fold of the conjunctiva ; which, in the 
state of rest, hes in the inner corner of 
the eye, with its loose edge nearly verti- 
cal, but can be drawn out so as to cover 
the whole front of the globe. By this, ac- 
cording to Cuvier, the eagle is enableid to 
look at the sun. 

It is capable of being expanded over 
the globe of the eye bv the oombioed ac- 
tion of two very singular muscles^ which 
are atuched towards the back of the scle- 
rotica. One of these, which is called 
. from its shape the quadratus, arises from 
the upper andUiack part of the scleroti- 
ca ; its fibres descend in a parallel course 
towards the optic nerve, and terminate in 
a semicircular margin, formed by a ten- 
don of a very singular coRStruclion ; for 
it has no insertion, but constitutes a cy- 
lindrical canal. The second muscle, which 
is called the pyfaraidalis, arises from the 
lower and back part of the sclerotica to- 
wards the nose. It gives rise to a long 
tendinous chord, which runs through the 
canal of the (quadrat us, as in a pulley. 
Having thus arrived at the exterior part 
of the eyeball, it runs in a cellular sheath 
of the sclerotica along the under part of 
the eye to the lower portion of the loose 
edge of the membrana nictitans^ in which 
it is inserted. 

By the united action of these twt> mus- 
cles^ the third eyelid will be drawn to- 
wards the outer anrie of the eye, so as to 
cover the front of toe globe ; and its own 
ebtfticity will restore it to its former situ- 
ation. 

Two kinds of eyes, very dissimilar in 
their structure, are found in insects : one 
soft in small and simple, (stemroau ;) the 
others, which are lai]r^» seem to consist 
of an aggregation of smaller eyes ; for 
their general convexity is divided into an 
immense number of small hexagonal con- 
vex surfaces, which may be considered 
as so many distinct comec The first kind 
is found in dif&rent numbers. in most of 
the aptera, as also in the larvx of many 
winged insects. When these undergo 
the last or complete metamorphosis, and 
receive their wings, they gain at the 
same time the large compound eyey. 
Several genera of winged insects and ^- 
tera (as the larger species of monocoh,} 
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hare fltemiiiftta» betides their compound 
eyes. 

The internal structure has hitherto 
been investigated only in the large poly- 
edrous eyes. The back of the oomea 
<which is the part divided in front into 
the hexagonal surfaces, called in French, 
faceuet) is covered with a dark pisnnent: 
behind this are numerous white bodies, 
of an hexagonal prismatic shape, and 
equal in number to that of the facettes 
of the cornea. A second coloured mem- 
brane covers these, and appears to receive 
Itie expansion of the optic nerve. 

Further investigation is,, however, re- 
quired, in order to shew how these eyes 
enable the insect to see ; and to deter- 
mine the distinction between two such 
very different organs. 

MUBCLXS. 

The nature and objects of the present 
work render it impossible for us to enter 
into the details of comparative myology ; 
we shall therefore.re8train our remarks to 
one or two subjects. 

The differences which we discern in 
the muscles of the lower extremity, be- 
tween man and the other mammalia, 
arise out of that characteristic feature, 
which so strikingly distinguishes man 
from all other animals, viz. bis erect sta- 
ture. The most minute investifration of 
this subject will shew us that toe erect 
position belongs to man only ; and there- 
by confirms the elegant observation of the 
Roman poet: 

Pr9naqu€ cum tpectent ammtUia ceiera 

Of htnUfd ntblime dedUf calumque tueri 
JuuU; et erectoa ad ndera toliere vuUu». 

In order to enable any animal to pre- 
serve the erect position, the following 
conditions are required. 1st. That the 
pans of the body should be so disposed 
as to admit of being maintained with 
case in a sUte of equilibrium. 2dly. That 
the muscles should have sufficient power 
to correct the deviations from this state. 
3dly. That the centre of gravity of the 
whole body should fidl within the space 
occupied by the feeti and lastly. That 
the feet themselves should have s broad 
surface, retting firmly on the ground, and 
should admit of being in a manner fixed 
to the earth. All these circumstances 
are united in the necessary degree in man 
only. 

Tlie broader the surface included by 



the feet, the more securely will the Kne of 
gravity rest within that surfitce. The feet 
of man are much broader than those of 
any animal, and admit of being separated 
more widely from each other. The sources 
of the latter prerogative reside in the su- 
perior breadth of the human pelvis, and in 
the length and obliquity of^ the neck of 
the femur, which, by throwing the body 
of the bone outwarcu, disengage it from 
the hip-joint. 

The whole tarsus, metatarsus, arid toes, 
«tst on the ground in the human subject, 
but not in ouer animals. The simise, and 
the bear, have the end of the os calcis 
raised from the surfiice; while, on the 
contrary, it projects in man, and its pro- 
minent portion has a more important snare 
in supporting the back of the foot. The 
exterior margin of the foot rests chiefly 
on the ground in the simic ; which cir- 
cumstance leaves them a freer use of their 
thumb and long toes in seizing the branch- 
es of trees, &c. ; and renders the organ so 
much the less adapted to support the bo- 
dy on level ground. 

The pUntaris muscle, instead of termi- 
nating m the OS calcis, expands into the 
phntar fascia in the simix ; and in other 
quadrupeds it holds the place of the flexor 
brevis, or perforatusdigitorum pedis, pass- 
ing over the os calds in such a direction, 
that its tendons would be compressed, and 
its action impeded, if the heel rested on 
the ground. 

The extensors of the ankle joint, and 
chiefly those which form the calf of the 
leg, are very small in the mammalia, even 
in the genus simix. The peculiar mode of 

grogression of the hunum subject suf- 
ciently acconnts for their vastlpr superior 
ma^itude in man. By elevatmg the os 
calcis, they raise the whole body in the 
act of progression ; and, by extending the 
leg on the foot, they counteract that ten- 
dency which the weight of the body has 
to bend the leg in standing. 

The thi^h is pbced in the same line with 
the trunk m man ; it always forms an angle 
with the spine in animals, and this is often 
even an acute one. The extensors of the 
knee, are much stronger in the hunum sub- 
ject thanin other mammalia, as their dou« 
ble effect of extending the leg on the 
thigh, and of bringing the thigh forwards 
on the leg, forms a veiy essential part in 
the human mode of progression. 

The flexors of the knee are, on the 
contrary, stronger in animals,^ and are^ in- 
serted so much lower down in the tibia 
(even in the simix) than in the human 
subject, that the support of the body on 
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l!be Und legs muft be veiy iiiiecure» as 
the tbi^h and leg form an angle, instead 
of continuing in a straight line. 

The gluteus maximus, which is the 
laigest muscle of the human body,' is so 
small and insignificant in animals, that it 
may almost be said not to esist. This 
muscle, which forms the great bulk of the 
human buttock, extends the pelvis on the 
thighs in standiiigt and, assisted by the 
other two glutei, maintains that part in a 
state of equilibrium on the lower extre- 
mity which rests on the ground, while the 
other is carried forward in progression. 
The tnie office of these important mus- 
cles does not therefore consist, as it is 
ususHy represented, in the common ana- 
tomical works, in moving the thigh on the 
pelvis, but in that of fixmg the pelvis on 
the thighs, and of maintaining it in the 
erect position. 

Such then are the supports, by which 
the trunk of the humsn body is firmly 
maintained in the erect position. The pro- 
perties of the trunk* which contribute to 
the same end, do not so iromedistely 
belong to this article ; but may be slightly 
mentioned, to complete the view of the 
subject. The breadth of the human pelvis 
affords a firm basis on which all the supe- 
rior parts rest securely t the same part is 
so narrow, in other animals, that the trunk 
represents an inverted pyramid, and there 
must conse<juently be great difficulty in 
maintaining it in a state of equilibrium, if 
it were possible for the animal to assume 
the erect position. In those instances 
where the pelvis is broader, the other con- 
ditions of the upright stature are absent : 
the bear, however, forms an exception to 
this observation, and consequently admits 
of being taught to stand and walk erect, 
although the posture is manifestly incon- 
venient and irksome to the animal. 

The perpendicular position of the ver- 
tebral columo under the centre of the 
bssis cranii, and the direction of the eyes 
and mouth forwards, woukl be as incon- 
venient to man, if he went on all-fours, as 
they are well adapted to hia erect stature. 
In the former case, he would not be able 
to look before him ; and the great weight 
of the head, with the compan^ve weak- 
ness of the extensor muscles, and the 
want of ligamentum nochs, would render 
the elevation of that organ almost impos- 
sible. 

VThen quadrupeds endeavour to sup- 
port themselves on the hind extremities ; 
as, for instance, for tlie purpose of seiz- 
ing any objects with the fore feet, they 
rather ait down than Miome the erect po- 



sition. For theyrest onthetliiglisasvel 
as on the feet, and tliis can only be done 
where the fore part of the body is soull, 
as in the simic, the squirrel, &c. : in other 
cases, the animal is obliged alao to sap- 
port itself by the fore feet, as in the dog, 
cat, &C. The large and atroog tail in 
some instances forms as it were a third 
foot, and thereby increases the suffice 
for supporting the body, as in the kangu- 
roo and the jerboa. 

Various gradations may be observed in 
the mammalia, connecting man to those 
animals which are stripy quadrupds. 
The umis, which are b^ no means 
calculated for the erect position, are not, 
on the other hand, destined, like the pro- 
per qosdropeds, to go on all-fours. Tbey 
live in trees, where their front and bind 
extremities are both employed in climb- 
ing, &c. 

The true quadrupeds have the front of 
the trunk supported by the anterior ei- 
tremities, which are consequently mudi 
larger and stronger than in man ; as the 
hind feet of the same animals peld in 
these respects to those of the humsnsab- 
ject. The chest is in a manner suspend- 
ed between the scapulae, and the semti 
msgni muscles, which suppoK it in this 
position, ar« consequently of great bulk 
and strength. When viewed tttgether. 
they represent a kind of girth sumund- 
ing the cheat. 

The chief agents in flying are the 
muscles, which more the antemr extre- 
mities of the bird, and which constitute 
what in common language is teimed the 
breast of the animal. 

Birds possess three pectoral musdes, 
arising chiefly from their enormous ster- 
num, and sctinr on the head of the hu- 
merus. The nrst, or great pecton^ 
weighs of itself more than all the other 
muscles of the bird together. The ked 
of the sternum, the fork, and the \»A 
ribs, give origin to it ; and it is inserted 
in a rough projecting line of the hume- 
rus. By depressing that bone, it produces 
the strong and violent motions of the wing, 
which carry the bodv forwards in flying- 
The middle pectoral lies under this, and 
sends iti tenaon over the junction erf* the 
fork, with the clavide and scapula, as in 
a Dulley, to be inserted in the upper pstt 
or the humerus, which bone it elevatea 
By this contrivance of the pulley, the 
elevator of the wing is placed at the un- 
der suHkce of thel>ody. The third, or 
lesser pectoral muscle, has the same effect 
with tne great pectoral, in depresringtbe 
wing. 
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One of the flexor tendons of the toes of 
birdSy (produced from a miucle which 
comes mm the pubis) runs in front of the 
knee ; and all these tendons ro behind the 
heel: hence the flexion of tne knee and 
heel produces mechanically a bent state 
of the toes, which maj be seen in the dead 
bird ; and it is by means of this structure 
that the bird is supported, when roosting, 
without any muscular action. 

This eircumstance of the flexion of the 
toes accompanying that of the other joints 
of the lower extremity of birds was long 
ago observed by Borelh, and attributed 
by him to the connection which the flex* 
ors of the toes have with the upper parts 
of the limb, by which they are mecnani- 
caily stretched when the knee is bent. 
This explanation has been controverted 
by Vica d'Azyr, and others, who have 
referred the effect to the irritabilitv of 
the muscles. The opinion of Borelh ap- 
pears, notwithstanding, to be well found- 
ed ; for not only the tendon of the ac- 
cessory flexor passing round the knee, 
but the course of the flexor tendons over 
the heel, and along the metatarsus, must 
necessarily cause tiie contraction of the 
toes when either of these joints is bent ; 
and if the phenomenon was not produced 
on mechanic principles^ it would be im- 
possible for birds to exhibit it durliMp 
sleep, which thev do, or to prove the ef- 
fect on the limb of a deftd bird, than 
which nothing is more easy. The utility 
of this contrivance is great in all bird^ 
but particularly so in mc rapacious tribe, 
which, by this means, grasp tiieir prey 
in the very act of pouncing on it ; and 
it is still more neeessaiy to those birds 
which perch or roost during their sleep, 
as they could not otherwise preserve their 
position, when all their voluntary powers 
are suspended. 

vnxvamr oboajts. 

The stractare of the kidney in the 
mammalia displajrs two very opposite 
varieties, which may be called the simple 
and the conglomerated kidneys. In the 
former there is a single papilla, which 
is surrounded by an exterior crust of 
cortical substance. This is the case in 
all the fene, and in many rodentia. The 
other kind of kidney consists of an ag- 
gregation of smaU kidneys, connected by 
cellular substance. It appears that this 
form of the ^nd is foimd in all those 
mammalia which either live in or fre- 

auent the water. I have observed it in 
le seal and porpoise, where the small 
VOL.111. 



kidneys are extremely 'numerous, andt 
send branches to the ureter without 
forming a pelvis. Mr. Hunter states 
that it belongs to all the whales. ( ** Phi« 
los. Transact. 1807, pt. 2.'*) The otter 
has the same structure ; but its small kid- 
neys are not so numerous as in the ani- 
mals above-mentioned. (« Home, of the 
sea-otter (Intra marina,) Philos. Trans. 
1796, pt 2») It is remarkable that the 
brown bear (ursusarctos,) which lives on 
land, should have this structure as welt 
as the white polar bear (ursus mariti- 
mus,) which, inhabiting the coasts and 
floating ice of the northern regions, 
spends much of its time in the water. 
Ifr. Hunter concludes, that it is because 
nature wishes to preserve an uniformity 
in the structure of similar animals. But 
the badfper, (ursus meles,) which is a 
very similar animal, has ike uni-lobu- 
lar kidney. The number of small 
kidneys in the bear is 50 or 60, and 
it appears that each consists of two p^.- 
pillx. 

The kidneys of birds form a double 
row of distinct, but connected glandular 
bodies, placed on both sides of the him* 
bar vertebrae, in cavities of the ossa in- 
nominata. The urinsry bladder does not 
exist in this whole classy and the ureters 
open into cloaca. 

Animals of the genus testudo and rana 
have a large bladder in the situation of 
the urinary receptacle of other aimnals. 
This is double in many <)f the frogs^ pro* 
perly so caUed. These bags are repre- 
aented both by Blumenbach and Cuvier 
as urinaiT bladders; but Townson hss 
already shown, that in the frog and toad 
they have no connection with the ure- 
ters, which open at the back of the 
rectum, while those receptacles temu- 
nate on the front of the intestine. 
f^'Tracta and Observations,'' p. €6. fif. 
3.) The writer of this article has ob- 
served the same structure in a male and 
female tortoise. 

omoAVs or oxvxbatiov. 

The nature of generation, which is the 
P^atest mysterv in the e^nomy of tiv- 
ing bodies, is still involved in impenetra 
ble obscurity. The creation of a living 
body, that is, its formation by the union 
of particles suddenly brought together, 
has not hitherto been proved by anv di- 
rect obaervation. The comparison of thui 
process to that of crystallization is found- 
ed in aialse analogy ; crsrstals are formed 
of sinubur particles, attracting each other 
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iftdifferenthr, and agglvtiBflted by thdr 
iurfeces, which determine the order <^ 
their amtngeiiient : living bcxliet, on the 
cMtniy, ooneitt of namerous ftbres or 
hminc, of heterogenoui compoeition, and 
▼arioua figurea, each of which haa its pe- 
culiar aitiiation in rebtaon to the other 
fibrea and Uaninx. Moreorery from the 
kiftant in which a living body can be aaid 
to exiat, however small it may be, it 
poaaeaaea all its parts ; it does not grow 
by the addition of any new laminae, but 
by the uniform or irregular developement 
of parts which existed before any sensi- 
blegrowth. 

The only drcumstance common to all 
generation, and, consequently, the on^ 
essential 'part of the process^ is, that 
eveiy living body is attached at first to 
ft larger b<2ly of the same species with 
itself It constitutes a part or this larger 
body, and derives nourishment for a cer- 
tain time from its juices. The subsequent 
separation conatitutes birth ; and may be 
the simple result of the life of the larger 
body, and of the consequent develope- 
ment c^the smaller, without the addition 
of any occasional action. 

Thus the essence of generation coxk- 
sists in the appearance of a small organ- 
ised body in or upon some part of a U^ger 
one I fr^m ^hich it is separated at a cer^ 
tain period, in order to assume an inde- 
pendent existence. 

All the praoeaaeaand omns, which co- 
operate in the business of generation in 
certain claases, are only accessory to this 
primary fiinction. 

When the function is thus reduced to 
Hs most simple state, it conatitutes the 
gemmiparous, or generation by shoots. 
In this way the buda of treea are develop- 
ed into branches^ from which other treea 
may be formed. The polypes (hydra) 
and the sea-«nemones (actinia) multiply 
in this manner t aome worms are propa^ 
gated by a diviaion of their body, and 
must therefore be arranged in the ssme 
division. This mode ^ generation re- 
<}uires no distinction of sex, no Copubu 
tion, nor any psrtieular organ. 
■ Odier modea of generation are accom- 
plished in;appropriate org^ans : the genna 
appear in a definite situation in the oody, 
and the assistance of certain operations 
is required for -their further develope- 
ment. These operations constitute fecun- 
dation, and suDpose the existence of 
sexual parts : which may either be aepa- 
rate, or united in the aame individual. 

ttie office of the male aex ia that of 
tnnnshtng the fecundating or aeminal 
ftuidi but the manner in which that 



contributes to the deveiopemeitt ef ihe 
germ is not yet settled by physiologisU. 
Some^ forming their opiniona from the 
human sub|ect and the mammalia, where 
the germa are knperceptible before fe- 
cundation, suppose that these are crest- 
ted by the mizture of the naale flindvidi 
that which they auppoae to exist in the 
female ; or that they pre-eziat in the male 
semen, and that the female only fiixniabes 
them with an abode. Others consult the 
analogy of the other claases of animab 
and Off planta. In several instances, par- 
ticularly in the frof, the genn may be 
clearly recognised m the ovum, before 
fecundation: its pre-existence may be 
concluded, in other caaea, from the man- 
ner in which it is connected to the ovum 
when it first becomes visible ; for it is 
agreed on all sides^ thst the ovum extsis 
in the female before feeundatiott, since 
virgm hens lay eggs^ &c From such 
considerations these phyttologiats con- 
clude, that the germ pre-exiBta in all fe- 
males, and that the teoindatiiy fiquor 
is a stimulus, which bestows on it an in- 
dependent Hfe, by awakening it, in a 
manner, fym the apedea of lethsogy in 
which it would otherwise have constantly 
remained. 

The origin of the genu^ and the mode 
of their exiatence in the female, whether 
they are formed anew by the action of 
life, or are pre-exi8tent» and indosed 
within each others or whether they are 
disseminated, and require a coaeoorse cf 
circumstances to bring them into a sitna* 
tion fovourable for their developement; 
are questions» which, in the present stste 
of our knowledge, it is utteny im|.ni— gj^ 
for us to decide. These points have for a 
long time been agitated by {^ysioiqgistst 
but the ctiscussion seems now to be aban- 
doned by universal conaenL 

The combination of the aexea^ and the 
mode of fecundation, are wubjcct to great 
varie^. In aome instances ihej are 
united in the aame individual and the 
animal imprc^gnatea itaelf. The acepba- 
knia moUuaca and the edunoa exempGfy 
this structure. Inother% atthoi^the 
aexea are united in each iadividai^an 
act of copulation ia required, in i^ich 
they both fecundate and are /eeondated. 
Thia is the case with the gaslesopodons 
molluscs, and aeveial woma. In the re- 
mainder of the animal kuMpdom theoexcs 
belong to different individoals. 

The fecundating liquor ia ahraya ap- 
plied upon or about the germs, in many 
cases the ova are laid before the^ are 
touched by the semen ; as in aome fishes 
of the bony divisimv and the. ctfhaHap^ 
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doiis molhiflea. Here, tliefcfore,iin|>rep- 
nation it effected out of the body, as it li 
also in the frog and toed. Butin the lat- 
ter instances the male embraces the fe- 
nude, and discharges his semen in pro- 
portion as she voids the eggs. In most 
animals the seminal lic^our is introduced 
into the body of the female, and the ots 
aire fecundated before they are disoharg* 
ed. This is the case in the nuunmafia, 
birds, roost reptiles, and some fishes ; in 
the hermaphrodite gasteropodous mol- 
llisca, in the Crustacea, and insects. The 
act by which tfais is accomplished is 
termed copulation. 

In all tne last mentioned orders ova 
mav be discharged without previous co- 
pumtiouy as in the preceding ones. But 
they receive no further developement ; 
nor can they be fecundated when thus 
voided. 

The effect of a single copulstion va- 
ries in. its degree ; it usually fecundates 
one generation only ; but sometimes, as 
in poultry, several eggs are fecundated ; 
stiU, however, they omy form one gene- 
ration. 

In a very few instances one act of co- 
pulation fecundates several generations, 
which can propagate their species with- 
out the aid of the male. In the plant- 
louse (aphis) this has been repeated 
eight times; and in somemonoeuli twelve 
or fifteen times. 

When the germ is detached from the 
•vary, its mode of existence may be more 
or less complete. In most animals it is 
connected, by means of vessels, to an or- 
ganised masi^ the absorption of which 
neorishes and developes it until the 
period of its birth. It derives nothing, 
therefore, from the body of the mother, 
from which it is separated b v coverings 
varying in munber and solidity. The 
germ, togetheiwwith its mass of nourish- 
ment, and the suirounding membranes, 
constitntes an egg or ovum ; and the ani- 
mals which proauee their young in this 
state are denondnated oviparous. 

In most of these the gem contained in 
the egg is* not developed until thai part 
has quitted the bodv of the mother, or 
has been laid : whether it be neeessarv 
that it should be afterwards fecundate^ 
as in many fishes, or required only the ap- 
plication of srtificial heat for its incuba- 
tion, as in birdsi or that the natural heat 
of the climate is sufficient, as in reptiles, 
insects. Sec. These are stripy oriparous 



The ovum, after being fecundated, and 
detached from the ovarium, remains, in 
some animals, within the body of the mo- 



ther, until tiie contained g«rm be de- 
veloped and hatched. These are false 
viviparous animab, or ovo-viviparous. 
The riper and M>me fishes afford instan- 
ces of this psocess. 

Mammalia alone are truly riviparous 
animals. Their germ possesses no pro- 
viiion of nourishment, but grows by what 
it derives from the juices of the mother. 
For this purpose it is attashed to the in- 
ternal surfiice of the uterus, and some- 
times by accident to other parts, by a 
kind^ of root or infinite ranufication of 
vessels called a placenta. It is not, 
therefore, completely separated from the 
mother by its coverings. It does not 
come into the world untu it can enjoy an 
independent otganic existence. The 
mammalia canno^ therefore, be said to 
possess an ovum, in the sense which we 
nave assigned to that term. 

From uie above riew of the subject, 
generation may be arid to consist of four 
functions, differing in their importance, 
and in the number of animals to which 
they belong. 

1st. The production ofthe germ, which 
b a constant circumstance s 2dly, fecun- 
dation, which belongs to only the sexual 
generations ; 3dly, copulation, which is 
confined to those sexual gpenerations, in 
which fecundation is accomplished with- 
in the body. 

Lastly, uteroffestation, which belongs 
exclusively to viriparous generation. 

The testes, and sometimes the vesicu- 
lae seminales and prostate, vary most re- 
markably in their magnitude in such ani- 
mals as have a regular vuttinr season. 
They are very diminutive at ouer peri* 
ods of the year, but swell at that par- 
ticular time to a comparatively vast mag- 
nitude. This change is particulariy ob- 
servable in the testes of the mole, spar- 
row,, and frog. 

We may mention here» in a cursofy 
and geneiil manner, the peculiar otgai^ 
posse s s e d by the moles of tome species, 
for the purpose of holding the fiemale 
during &e act of copulation. Of this 
kind art, the spur on the hind feet of 
the male omithorhynchus ; the rough 
bl«cktnberole formed in the spring sea^ 
son on ^tt thumb of the common frog ; 
the two member^ formed of bones arti-* 
oolated to each other, near the genitals 
of the male* torpedo and other cartilagi- 
nous fishes ; the forceps on the abdomen 
oi the male drsffon-fly, he. 

A scrotum b&ngs to the mammalia on- 
ly ; and is not foimd in aO these. The 
aquatic genera, those which live under 
ground, and others* want it 
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■ The testes remain constantly in the ab- 
domen in the ornithorhynchiu» the ele- 
phant, the amphibious mammalia, and 
the cetacea. Some animals have the 
power of protrudinj^ them Irom the ab- 
domen, and retnu:mff them again into 
the<caTitVi as the bats, mole, hedre- 
hoe, and shrew» besides several of the 
rodentia. They are thrust out of the ca- 
vity, particularly at the rutting season. 

The tunica vaginalis exists constantly 
in the mammalia. As the horizontal po- 
sition of the body obviates the danger of 
hemiKf the cavity of this memorane 
communicates by means of a narrow ca- 
nal with the abdomen, in such animals as 
have the testes remaining constantly in 
the scrotum. 

In some species, where the act of copu- 
lation requires a longer portion of time, 
as in the dog, badger, &c. the corpus 
spongiosum of the glans, and of the pos- 
terior part of the penis, swells during 
the act much more conaderably than the 
rest of the organ, and thus the male and 
female are held together during a suffi- 
cient space of time for the discharge of 
the seminal fluid. 

Several species of mammalia, both 
among those which possess no vesiculae 
semuuilesy and thereby require a longer 
time for completing the act of copulation, 
and such as are not distinguished by 
this peculiarity, possess a peculiar bone 
in the penis, generally of a cylindrical 
form, but sometimes grooved. This is 
the case with some of the simiat, most of 
the bat-kind, the hamster, and several 
others of the raouse-kind, the dog, bear, 
badger, weasel, seal, walrus, &c. 

In most of Uie mammalia the urethra 
runs on the end of the glands, and forms 
a common passage for the urine, pros- 
tatic liquor, and semen. In some few 
species, the passage which conducts the 
two former fluids is distinct from that of 
the seminal liquor. The bifid fork-like 
glans, of the opossum has three opening^ 
one at the point of biforcation for trans- 
mitting the urine ; and two for the semi- 
nal fluid at the two extremities of the 
glans. The short urethra of the omitho- 
rynchus paradoxus opens dlrectlv iato 
nhe cloaca, and the large penis of the ani- 
mal serves merely to conduct the semi- 
nal fluid. It divides into two parts at its 
• extremity, and each of these 'is furnished 
with sharp papiUat, which are perforated 
for the passage of the semen. A similar 
structure obtains in the ornithorhynchus 
hvstrix, where the penis divides into four 
glands. 



In some spedes <if tiie cat>lund the 
glana is covered with retroverted papUIz, 
which, as &ese animals have no veskulx 
seminales, may enable the male to hold 
the female longer in his embraces. 

Lastly, it deserves to be mentioned, 
that in some mammalia, 'the male penis, 
while unerected, is turned backwards ; 
so that the urine is voided in the male in 
the same direction as in the female. The 
hare, Hon, and camel, aiford instaDces of 
this structure. But the statement which 
has beensooften repeatedsince the time 
of Aristotle, that these retromingentia co- 
pulate backwards, is erroneous. 

Binns. 

The testes, which lie near the kidneys, 
and the ductus deferentes, are the only 
male organs which are constantly found 
in the whole class. 

In a very few instances, as in the cock, 
the last mentioned canals terminate in a 
dilated part, which has been considered 
analogous to the vesiculae seminales. la 
stead of a penis, most birds have in the 
cloaca two small papiUae, on which the 
seminal ducts terminate. This is the case 
in the cock, turkey and pigeon. 

Some few species have a simple penis 
of considerable length, which is onfina- 
rily concealed and retracted within the 
cloaca ; but renuuns visible externally for 
some time after copulation. It fonns a 
long worm-shaped tube in the drake, an4 
constitutes a groove in the ostrich, whkh 
b visible when the animal dischazgea iu 
urine. 

AJfPHIBtA. 

.The kidney, testes, and epididymis, 
lie close together in the-testudines ; bat 
each of the three organs may be distin- 
guished by its peculiar colour and struc- 
ture on the first view. They appear to 
have no vesiculae seminalea : none at lesst 
could be discovered in a testudo gneca, 
which was lately dissected. The penis 
on the contraiy is very large ; and re- 
tracted within the cloaea in its ordinary 
state. Instead of an urethra, ^um part 
contains a groove, whose maigins ap- 
proach to each other, when the pait is 
erected, so aa to form * closed canal 
The glans terminates in an obbise hook- 
like point, somewhat resemblin|^the end 
of the «(lephant's trunk. 

Serpents have long slender tetflicks; 
BO vesictthe seminales » but a dOBble pc- 
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ius» eaoh of wbkh has a bifid point ooveiv 
ed with sharp papiUs. 

FI8HX8«. 

The male oq^ns of generation possess 
very diffevent stmctores in the different 
ordersof this class. We shall take two 
spe^esas exanqiles; the torpedo for the 
cardhs^ousy and the carp for the bony 
fishes. 

In the former instance there are mani- 
fest testicles, consisting partly of innu- 
merable glandular and {granular bodies, 
and partly of a substance like the soft roe 
of bony fishes. We find also Tssa defer- 
ential and a vesicula seminalis, which 
opens into the rectum by means of a 
small papilla. 

The soft roe supplies the place of testes 
in the carp, and most other bony fishes. 
It forms two elongated flat viscera, of a 
white cotour, and irregolar tubercukted 
sur&ce, placed at the ndes of the intes- 
tines and swimming bladder, so that the 
left encloses the rectum in a kind of 
groove. Hirougfa the middle of each soft 
roe passes a ductus deferens, which opens 
behind into a kind of vesicula seminUii^ 
and this terminates in the cloaca. 

nauLLE onoASs or ssmATZOir. 

An ovarium is the most essential and 
universal of an the female parts of gene- 
ration. In addition to this, those ani- 
mals which breathe by means of lungs, ss 
well as some fishes, and several white- 
blooded animal^ have, also oviducts^ 
(FaUoman tubes, &c.^ or canals leading 
from the ovarium to the uterus: and last- 
ly, those^ at least, which sre impregnated 
by a real copulation, possess a vagina, or 
canal connecting the uterus to the ex* 
temal ortfans of generation. 

In biros all the parts which we have 
just mentioned sre single. Somecartihu 
ginoos fishes have two oviducts ; begin* 
ning, however, by a common opemng, 
sndtemunating in a simple uterus. The 
human female, as well as that of many 
other mammalia, has two ovaria, with an 
oviduct belonging to each'; a nmple ute- 
rus and vagina. The females of this class, 
in several other instances, possess sn 
uterus bioomis : and in some cases the 
generative organs are double throughout: 
that is, there are two uteri, and, at least 
for some extent, adouble vaffina. 

Ovaria are found in the females of sll 
animals where the male possesses testi- 
cles ; but their structure is in general 
more simple than that of the latter glands. 



in the first class. Thtae bo- 
les wereltemerly called the female tea* 
tides ; but the term ovary is much nre- 
forable, as it denotes the ftanction which 
the parts perfoon in the animal ecQii»- 
my. For, if the office of these bodies be 
at sU dubioos, when their structure is 
considered in man and most of die mam>> 
mafia, their organization is so evident in 
the other classes, that no doubt can be 
entertained respecting their physiology. 
It is manifest in all these, that the ovaria 
serve for the growth snd preservation of 
4he germs or ova, which enst in these 
bodies completely fbrmed, befbre the 
act of copulation. Analogy leads us to 
conclude that these bodies have the same 
office in the mammalia ; and thusour ex- 
planation and illustration dPthis most in- 
teresting part of physiology aie entirely 
derived from resesrches m compsrslive 
anatomy. 

Of sll the external fbmale sexual pr* 
gans in the msmmslia, the ditoris is 
found the most universallv and Invariably. 
It exists even in the whale, and pro)»my 
is wantinr in no other instance than 
the ornimoihvnchus. As its general 
structure much resembles tiiat of the 
male penis, it contains a small Ixme in 
several spedes, ss the marmots dtillu% 
the racoon, lioness^ and sea-otter. 

A true h^en, or one, at lesst^ which In 
Ibrm snd sitnation resembles that of the 
humsn subject, has been observed in no 
other snimsl. 

The structure and form of the uterus 
vary very considerably in the mammalia. 
In no instance does it possess tibat thick- 
ness, nor has its parenchyma that density 
nor toujrimess, which are observed in the 
human female. Of those which I have ^«- 
sected, the simia sylvanus had compara- 
tively the firmest uterus. The two-toed 
snt-eater came the next in order in this 
respect. But in the ^ater number of 
mammalia, this organ is thin in its coata^ 
resembling sn intestine in appearance, 
and provided with a true muscular cover* 
ing. 

The variations in the fonn of the unim- 
pregnated uterus may be reduced to the 
following heads : 

1. The simple uterus without horns, 
(uterus simplex,) which is generally of a 
pyrsmidal or oval fig^ure. Thii isexem- 
pfified in those animals^ where we have 
stated that it possesses thick coats. Its 
drcumforence in tome simic presents a 
more triangular fbrm than in the wo- 
man : and towards the upper part, in the 
neighbourhood of the Fallopian tubfes, 
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there it an obfcure ^Tuioii into two 
blind ncs, (as in the fibbon* or long- 
■nned ape:) this distinction is more 
strongly expressed in the lori, (lemnr 
tardicndus, } so ss to form a nuaiifest i^ 
proMito tile utems bicomis. 

9. A simple uterus with straight or 
eonvoluted horns (uterus bicomis.) 
TheT are sMght in the bitch, in the bats 
of this country, in the sea-otter, seal, 
fce. ; somewhat convoluted in the ceta- 
eea, mare» andhedge4iog, and still more 
tartaoos in the bimuca. 

3. A double uterus, having the appeal* 
•nee of two horns, which open separately 
into the vagina; Uiis is seen in\ne hare 
•ad rabbit, f uterus duplex.) 

4. A double uterus, with extraor^nary 
lateral eonvolutions> is met with in the 
opossum and kanginoo, (uterus anfrao- 
tnoBus. 

These various forms undergo different 
dianges in the pregnant state. 

Ttc akeration in the simple uterus is^ 
on the whole, analogous to that which 
oocors in the human female. 

The prepiant uterus bicofnis suffers • 
different d^ge in t&ose animals which 
bear only one at a time, from that which 
it undergoes in the multipara. The fcetus 
of the jnare is confined in its situation to 
the proper uterus. In the cow it extends 
St die ssme tune into one of the homa^ 
which is enlaiged for its reception. In 
those, on the contrary, which bring forth 
many young at once, as also m the 
double uterus of the hare and rabbit, 
both comua are divided by contracted 
portions into a number of pouches cor- 
responding to that of the young { and 
where those horns are straight in the un- 
impregnated state, as in the bitch, they 
become convoluted. 

The uterus of the opossum and kangu- 
roo suffers the least change from its usual 
appearance in the impregnated state. 
For these strange animals bring their 
young into. the world so disproportion- 
stely small, that they appear like early 
abortions. 

The psssage of the foetus, in the opos- 
sum tribe and the kanguroo, from the 
caivity of the uterus into the fklse belly, 
where it adheres by its mouth to the nip- 
ple, presents one of the most singular and 
mteresting phenomena in the whole cir- 
cle of comparative anatomy. Phvsiolo* 
l^sts have not yet ascertained, whether 
me embryo possesses, at any period, a 
connection with the uterus similar to 
that which'is observed in the other msm- 
malia : but it appears veiy probable, that 
the processes, which follow the passage 



of the ovum from the ovarium,are entii^ 
ly diff*erent in these animals, from those 
which take place in the other mamwiarta. 
Neither has the precise period, at which 
the foetus enters the folse beDy, been 
hitherto shewn. 

The following ststement of the 9tb- 
ject, as far as it is at present known, is 
derived from Mr. Home's paper. (Ptnl. 
Trans. 1795.) 

The utenis and lateral canals, in thdr 
pregnant state, are distended witii a very 
adhesive jelly of a bluish white colour ; 
which also fills the oval enlargements of 
the Fallopian tubes. 

<* In the cavity of the uterus,*' says Mr. 
Home, ** I detected a substance which 
appewed organixed ; it was envekmed in 
the gelatinous matter, and so small as to 
nAke it difltcuh to form a jodsnnent re- 
specting it ; but when compszed ^th the 
fostus alter it Becomes attached to the 
nipple, it to exactly resembled ihe back- 
bone with the posterior psxt of the skull, 
that it is readily recognised to be the 
nme parts in an eariier stage of their fiir> 
mation.*' 

This substanee has been repreaeated 
in a plate ; but the engraving does not, 
in our opinion, possess the dightest 
similitude to the parts mentioned by Mr. 
Home. 

The size of the fictus at the time if 
leaves the juterus Is not yet asoeftaiBed. 
The smallest, which has been hitherto 
found in the fiUae belly, weighed twen^- 
one mins, and was less than an inch in 
lengSi. In another instance it was ** thir- 
tv-one grains in weight from a mother of 
inty-six pounds. In this instance die 
lupplo was so short a way in the mouth, 
that it readily dropped out; we muet 
therefore conclude that it had been very 
recently attached to it. 

** The foetus at this periodhad no navel 
string, nor any remains of there ever 
having been one ; it could not be sttdto , 
be perfectly formed, but those parts 
which fit it to lay hold of the mpple 
were more so than the rest of the In»^. 
The mouth was a round hole, jn^ 
enough to receive the point of the nip- 
ple ; the two fore-paws, when oompsrcd 
to the rest of the body, were lar^ sad 
strong, the little claws extremely difldact; 
while the hind4ega^ which are aftervardi 
to be so very large^ were bodi shotteraad 
smallerthan the fore ones.** 

** The mode in winth the young ksn- 
»asses from the uterus into the 
belly has been matter of muchspe. 
eolation ; and it has even been supposed 
that these was an internal commosica- 
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ti«n between these cftyities ; but tfter the 
most diligent senrch, I think I may ven- 
ture to assert that there is no s^ch pas- 
sa^e. This idea took its rise from there 
being no visible opening between the 
uterus and vagina in the nnimpregnated 
state : but such an opening being veiy ap- 
parent» both during prej^nancyand after 
parturition, overturns thishjrpothetts ; for 
we cannot suppose that the faetusy when 
it has reachea tbe vagina, can pass out in 
any other way than through the external 
part/' This passage will be fiusilitsted 
by the power which the animal possesses, 
of drawing down the fitlse belly to the 
vulva, which has naturally a considerable 
projection. 

The female organs of generation of 
birds consist of an ovarium, and an ovi- 
duct, whidh opens into the cloaca. Its 
aperture is placed towards the left of 
that organ. The tube itself is convolute 
ed, somewhat like an intestine. Its inner 
coat is furnished with numerous papillx. 
Its diameter is the most considerable at 
the cloaca, from which it gradually dimi- 
nishes. It opens towards the abdomen 
by an expanded orifice, cdle4 the in- 
fundibulum; which is anal6gous to 
the fimbriated orifice of the Fallopian 
tube. 

The ovarium, resemblinr in its appear- 
ance a bunch of grapes^ Bes under the 
liver, and contains in a young laying hen 
about five hundred yolks, varying in size 
from a pin's head to their perfect mag- 
nitude : the laigest always occupy the 
external drcumference of the part. Each 
yolk is inclosed in a membrane (calyx) 
which is joined to the ovarium bv means 
of a short stalk or pedicle (petaolus) A 
white shining line forms on the calyx 
when the yolk has attained its complete 
magnitude. The membrane bursting in 
this part, the contained yolk escapes^ and 
istakenu] 



I up by the infondibulumin I 
ner which we cannot easily conceive. It 
then passes along the onduct, and ac- 
quires in its passage the idiite and shell. 
The calyx, on tbe contrazy, remains con- 
nected to the ovarium ; but it contracts 
and diminishes in nze, so that in dd 
hens, which have done laying, the iHkole 
internal organs of generation nearly dis- 
appear* 

AMnDBia. 

The tortoise has a manifest cfitoris 
lying in the cloaca. The oiddnct and 
ovaKHun have on the whole much analogy 
withthoie dfbifdftibvt iHthi^ptrts 



are double^ and havB two openiiift iato 
the doaca. 

The frogs of this country .have a large 
uterus^ divided by an internal partition 
into two cavities, horn whidk two long 
convoluted oviducts arise, and terminate 
by open orifices at the sides of the heart 
Ae ovaria lie under the Uver, sp that it 
is difficult to conceive how the ova get 
into the above mentioned openings. The 
uterus opens into the cloaca. 

The toads have not the larre uterus s 
but their oviducts terminate by a cooa- 
mon tube in the cloaca. 

The lizards of this country have on the 
whole a similar structure to that, of the^ 
last mentioned animals. Their oviducts 
are larger, but shorter, and the ovaria 
contain fewer ova. 

Female serpents have double extemsl 
openings of the genitals for the recep- 
tion of the double organs of the male. 
The oviducts are long and much conv<^ 
luted. The ovaria resemble rows of beads 
composed of yellow vesides. 

risHss. 

We shall take the torpedo and the 
carp as examples of the two chief ^vi- 
sions of the class, as we didin speaking 
of the male organs. 

In the former fish there are two uteri, 
communicating with the cloaca by means 
of a common vagina. The oviducts form 
one infondibuluin, which receives the ova 
as they sucessively arrive at maturity. 
These are verv large in commrison witn 
those of the bony fishes. The yolk, in 
its passage through the oviduct, acquires 
its albumen and shell. The latter is of 
a homy consistence, and is known by 
the name of the sea4nouse. It has an 
elongated quadranguhv figure, and iu 
four comers are curved and pointed in 
the skate, while they form homy plaited 
eminences in the sharks. The secretioift 
of the slbumen, and the formation of the 
shell, are perfinmed by the papillous in- 
ternal sur&ce of the duct $ and chiefly 
by two ghmdular swellings which appear 
towards its anterior extremi^ in the 
summer months, while the eggs are be- 
ingbud. 

The stractote is much more nmple in 
the carpf and probably also in the other 
oviparous bony fishes. - The two roes oc- 
cupy the ssme position as the soft roe of 
the male does. They are placed at the 
side of the intestines^ fiver, and swimming 
bladder, as isr as the anus. They consist 
of a delicate membrane inclosing the ova, 
which are all of one ase, and extremely 
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I (iqM«11ian 900^000inthe cup); 
and ternunate by a common opening be* 
liiadtbeanua. 

The immenae number of ova contained 
in the orariaof llahes accounta to us aa- 
tiafiictofilyfbrthe aatoniahing mukitudea 
in vhich lome apeciea are formed. In % 
perch weighing one pound two ounce8» 
there were 69^16 ova in the ovariom ; in 
a madjtf^ of one pound three ouncea, 
129,200 ; in a carp or eighteen inches, Pe* 
tit found 342,144 ; and in a sturgeon of 
one hundred and sixty pounds, there waa 
the enotmouB number of 1,467,500. 

SMBmXO QW TBB KAXXAUA. 

The nM>de of conneidon of the pregnant 
utenia with the membranes of the ovum^ 
and thereby with the embryo itself dis- 
play tiuree chief differencea in the vari- 



Either the whole external surface of the 
•vumadhereato the cavity of the uterus, 
or the connection ia eJFeeted by meaiia of 
a simple pUu^enta, or by more numerous 
mall placentat rootyledona.) 

Tlie lint kina of structure is observed 
in the sow, and is still more manifest in 
the jnare. In the latter case, the external 
membrane of the ovum, the chorion, may 
be sttd to form a bag-like placenta. Nu- 
merous and large branches of the umbilical 
vessels ramify through it, particularly in 
the latter ball of the period of pregnancy; 
and ita external amnce ia coveml with 
innumerable flocculent papills, which 
connect it to the inMe of the uterus. 

In those animals of this claaa, where the 
embryo ia nourished by meana of a plar 
eenta, remarkable tarietiea occur in the 
several q>eciea ; aometimea in the form 
and successive changea of tiie parta ; some- 
times in the stiucture of the ornn, as be- 
ing more simple or complicated. 

In most of the digitated mammalia, as 
well as in the quadrumana, the placenta 
has a roundidi fom ; yet it consists some- 
times of two halves lying near together $ 
and in the dor, cat, martin, he. it resem- 
bles a belt (cingulum or zona.^ Its form 
in the pole-cat nolds the middle between 
these two structures^ as there are two 
round masses joined by an intervening 
narrower portion 

The placenta of the bisuka is divided 
into numerous cotyledons, tiie structure of 
which is very interesting, as it elucidates 
the whole physiology of this orsan. The 
parts designated by this appdOation are 
certain fleahy excreacences Tgiandulc 
utetinie) produced from the sorface of the 



impregnatod uterus, and having a corres- 
ponding number of flocculent laadculx of 
blood-vessels (carunculK) which grow 
from the external aurface of tiie chorion 
implanted in them. Thus the uterine and 
fetal portions of the placenta are manifest- 
ly distinct from each other, and are eaaly 
separable as* the foetus^ advances to matu- 
rity. The latter only are discharged with 
the after-birth, while the former, or the 
cotyledons, gradnaOy disappear from the 
suiiace of the uterus after it has parted 
with its contents. The number and form 
of theae excrescences vary in the different 

Ssnera and species. In the sheep and cow 
ey sometimes amount to a hundred. In 
the former animal and the goal Aey are, 
as the name unpliesy concave eminences ; 
while, on the contrary, in the cow, deer, 
fce. their surface ia rounded or convex. 

The trunks of the veins which pass from 
the placenta or carunculae, and of the ar- 
teries which proceed towards these parts 
are united in the umbilical chord, which is 
longer in the human embryo than in any 
other animal. 

In the foal, as in the child, the chord 
possesses a single umbilical vein ; wbiht 
most other quadrupeds have two, which 
unite, however, into a common trunk near 
the body of tlie foetus, or just within it. 

The amnion, or innermost of the tvo 
membranes of die ovum, which belongs to 
the pregnant woman, aa well as to the 
laammalia, is distinguished in some of the 
latter, aa for instance in the cow, by its 
numeroua blood-vessels; whHe, on the con- 
trary, in the human subject it possesses 
no discernible vascular ramification. 

Between the chorion and amnion there 
is a part found inmost pregnant quadra- 
peds, and even in the cetacea, which does 
not belong to the human ovum, viz. die 
aUantois, or urinary membrane. The lat- 
ter name is deriveid fW>m the connectioa 
which this parthas^ by means of the urar 
chus, with the urinary bladder of the 
foetus : miience the watery fluid which it 
contains has been regarded aa the urine 
of the animal. 'Hie term aUantois 
has arisen from the aausage-like form 
which the part possesses in the bisulca 
and the pig ; although this shape is not 
found in several other reneza and spe- 
ciea ; thus, in the hare, raobit, guinea-pif« 
&c. it resembles a small flask ; and it is 
oval in the pole-cat. It covers the whole 
internal surface of the chorion in the 
splidungula, and therefore incloses the 
fbal wiu ita amnion. It contams, most 
frequently in theae animab (aHhougb 
not rarely in the cow>) larger or mailer 
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misses of an apparently coagulated sedi- 
ment in various rorms and number, which 
has been long known by the singular 
name of the borse-venom, or Iiippomanes. 
Some orders and genera of mammalia 
resemble the human subject in having no 
allantois, as the quadnimana and the 
faedge-hog ; nay, in the latter animal, the 
urinary bladder has no trace whatever of 
urachua. 

OT THE IKCUBATXD BftO. 

The various vital prooesaes of nutrition 
and formation, which are carried on in the 
foetus of the mammalia while in its mo- 
ther's body, and by means of the roost 
intimate connection with the parent, are 
effected in the incubated chick by its 
own powers, quite independently of the 
mother, and without any extraneous as- 
sistance, except that of the atmospheric 
air and a certain degree of warmtk 

The egg is covered within the shell, 
by a white and firm membrane (mem- 
branaalbuminis) which contains no blood- 
vessels. The two layers of this membrane, 
which in other parts adhere closely to 
each other, leave at the large end a 
space whic^ is filled with atmospheric 
air. 

This membrane includes the two 
whites of the egg, each of which is sur- 
rounded by a delicate membrane. The 
external of these is the most fluid unA 
transparent ; the inner one thicker and 
more opaque ; thev may be separated in 
eggs which are boiled bard. 

The internal white surrounds the yolk, 
which is contained in a peculiar mem- 
brane called the yolk-bag. Fropi each 
end of this proceeds a white knotty body, 
which terminates in a flocculent extre- 
mity in the albumen. These are called 
the chalazae, or gprandines. 

A small round milk-white spot, called 
the tread of tlie cock Tcicatricula, or ma- 
cula), is formed on the surface of the - 
yolk-bag. It is surrounded by one or 
more whitish concentric eircles (halones, 
or circuli), the use of which, as well as 
that of the cicatricula itself, and of the 
chalazae, is not yet ascertained. 

We now proceed to notice the wonder- 
ful succesave changes which go on during 
the inoibation of llie egg, and the meta- 
morphoses which are observed, both in the 
general form of the chick and in particu- 
lar viscera. The periods of these changes 
will be set down from the hen, as afford- 
ing the most familiar example. It will be 
best to give, first, a cursory chronological 
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view of the whole process, and then to 
make a few remarks on some of the roost 
important parts of the subject. 

A small shining spot, of an elongated 
form, with rounded extremities, but nar- 
rowest in the middle, is perceived at the 
end of the first day, not m nor upon the 
cicatricula, but very near that part on the 
yolk-bag (nidus pulli ; colliquamentum ; 
areola pellucida.) This maybe said to 
appear before-hand, 'as the abode of the 
cuick which is to follow. 

No trace of the latter can be discerned 
before the beginning of the -second day; 
and then it has an incurvated form, resem- 
hling a gelatinous filament with large ex- 
tremities, very closely surrounded by tlie 
amnion, which at first can scarcely be di9- 
tingiiished from it. 

About this time the halones enlarge 
their circles, but they soon after disappear 
entirely, aa well as the cicatricula. 

The first appearance of red blood is 
discerned on the surface of the yolk-bsg 
towards the end of the second day. A 
series of points is observed which form 
grooves ; and these, clotung, constitute 
vessels, the trunks of which become con- 
nected to the chick. The vascular sur- 
face itself is called figura venosa, or area 
vasculosa ; and the vessel, by which its 
margin is defined, vena terminalis.. The 
triink of all the veins joins the vena por- 
tz ; while the arteries, which ramify on 
the yolk-bag, arise from the mesenteric 
artery of the chick. 

On the commencement of the third day, 
the ne wly -formed heart( the primacyorgan 
of the circulating process Wliich now com- 
mences) is discerned by means of its triple 
pulsation,and constitutes a threefold punc- 
(um saliens. Some parts of the incubated 
chicken are destined to undergo succef- 
nte alterations jr^ their form ; and this 
holds good of the heart in particular. In 
its first formation it resembles a tortuous 
canaJ, and consists of three dilatations ly- 
ing close together, and arranged in a tri- 
angle. One of these, which is properly 
the right, is then .the common auricle ; 
the other is the onlv ventricle, but after- 
wards the left ; ana the th'urd is the diUt- 
ed part of the aorta (bulbus aortx.) 

About the same time, the spine, which 
was orif^nally extended in a straight line, 
becomes incurvated; And the distinction of 
the vertebrae is very plain. The eyes may 
be distinguished by tlieir black pigment, 
and comparatively immense size ; and they 
are afterwards remarkable, in conse- 
quence of a peculiar slit in the lower 
part of the iris, 
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From the fourth day, when the chicken 
hak attuned the lenra of four lines, and 
its moat important at>dominal vi■ce^^ as 
the stomach, intestines, and liver, are yisi- 
ble, (the nil bladder, however, does not 
appear till the sixth day,) a vascular mem- 
brane (chorion, or membranaumbificalis) 
begins to fotm about the navel, and in- 
creases hi the following days with such ra- 
pidity, that it covers nearly the whole in- 
ner surface of the shell within the mem- 
brana albuminis, during the latter half of 
incubation. This seems to supply the 
place of the lungs, and to carry on the 
respiratoiy process instead of those or- 
oans. The lungs themselves begin in- 
deed to be formed on the fifth da^ ; but, 
as in the foetus of the mammalia, they 
must be ^uite incapable of performing 
their fonctions while the chick is contain- 
ed in the amnion. 

Yoluntafy motion is first observed on 
the sixth day ; when the chick is about 
seven lines in length. 

Ossification commences on the ninth 
day, when the ossific juice is first secret- 
ed, and hardened into bony points (pnnc- 
ta ossificationis.) 

These form the rudiments of the bony 
ring of the sclerotica, which rosembles at 
that time a ciroular row of the most deli- 
cate pearis. 

At the same period, the marks of the 
elegant yellow vessels (vasa vitelli lutea) 
onuieyolk-ba|^, begin to be visible. 

On the fourteenth da^ , the feathers 
appear ; and the animal is now able to 
open its mouth for air, if taken out of the 

On the nineteenth day it is sble to utter 
sounds '; and on the twenty-first to break 
through its prison, and commence a s^ 
dondufe. 

We shall conclude with one or two re- 
marks on those very nngular membranes, 
the yolk-bag and chorion, which are so 
essentia] to the life and preservation of 
the animal 

The chorion, that most simple vet most 
peilbct tem{>orary substitute for thetungs, 
if examined in the latter half of incubation 
in an egffrery cautiouslv opened, pre- 
sents, without any artificisl injection, one 
of the most splendid spectacles that oc- 
curs in the whole orgamo creation. It ex- 
hibits a surface covferod with numberless 
ramifications of arterial and venous ves* 
sels. The latter aro of the bright scarlet 
colour, as they are canying oxygenated 
blood to the chick ; the arteries, on the 
contraiy, are of the deep or Mvid re^ and 



bring the cari>onated. blood from the 
body of the animal. Their trunks are 
connected with the iliac vessels ; sad, on 
account of the thinness of their coata^ 
they afford the best microacopical bb^ 
for demonstrating the circulation in a 
warm-blooded aniniaL 

The other membrane, the membnoa 
Titelli, is also connected to the body of 
the chick, but by a twofold unioo, sad 
in a very different manner from the 
former. It is joined to the amaD iotes- 
tine, by means of the ductus viteUo-intet- 
tinalia (pedunculus, apophysis s) sad also 
by the blood vessels, which have been 
already mentioned, with the mesenteric 
artery and vena portc. 

In the course of the incubation the yolk 
becomes constantly thinner and paler, by 
the admixture of the inner white. At the 
same time innumerable fringe-like vessels, 
with flocculent extremities of a most an- 
gular and unexampled structure, form on 
the inner surlhce of the yolk-bag, oppo- 
site to the. yellow ramified marka above 
mentioned, and hang into the yolk. There 
can be no doubt that they have the office 
of absoghing the yolk, and conveying it 
into the veins of the yolk-bag» where it is 
assimilated to the blood, and applied to 
the nutrition of the chick. Thus, in the 
chicken which has just quitted the egg, 
there is only a romainder of the yolk and 
its bag to be discovered in the shdomenv 
These are completely removed in the fol- 
lowing weeks, so that the only remuning 
trace la a kind of cicatrix on the sui&ce 
of the intestine. 

CoxPAKATivi degree, anionic gnm- 
marians, that between the positive and 
superlative degrees, expressing any psi^ 
ticular quality above or Mneath the level 
of another. 

COMPARISON nf jdexw, amonsr logi- 
dans, that operation of the mind, whereby 
it comnares its ideas one with another, in 
regara of extent, degree, time, place, or 
any other circumstance, and is the ground 
of rolations. This is a faculty which the 
brates seem not to have in any great de- 
groe. 

CoKTAmisox, in ihetotic, a ^gure that 
illustrates and acts off one thing, by re- 
sembling and comparinf^ it with another, 
to which it bears a manifest relation and 
rosemblance, as the following figure in 
Shakspearo: 

** She never told her love. 
But let conceahnent) like a woim i* 
the bud. 
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Feed on her damask cheek: she pined 
in thought. 

And sat like Patience on a monu- 
ment. 

Smiling at Grief.'* 

COMPARTMENT, or CompabtI- 
xxHT, in seneral, is a design composed of 
several miTerent figures, disposed with 
symmetiy, to adorn a parterre, a ceiling, 
&c« A compartment of tiles, or bricks, 
is an airangement of them, of different 
colours, and yamished, for the decoration 
of a building. Compartments, in garden- 
ing, are an assemblage of beds, plats, 
hoitlersy walks, &c. disposed in the most 
advantageous manner that the ground 
win admit of Compartments in heraldiy 
are otherwise called partitions. 

COMPASS, or mariner^§ compan, an in- 
strument whereby the ship's course is de- 
termined. See Mashxtibm. 

CoxpAss is also an instnunent in sur- 
Teying of land, dialling. Ice whose struc- 
ture is chiefly the same with that of the 
mariner's compass; and,like that, consists 
of a box and needle ; the principal differ- 
ence being this» that instead of the nee- 
dle's being fitted into the card, and play- 
ing with it on a pivot, it here plays alone. 
See SuBYSiine. 

Compass dialt are small horixontal di- 
als fitted in brass or sibrer boxes for the 
pocket, to show the hour of the day, by 
the direction of a needle, that indicates 
how to place them right, by turning the 
dial about till the cock or style stand di' 
rectlytover the needle, and point to the 
northward ; but these can never be very 
exact, because of the variations of the 
needle itself. 

CoMPAssxs, or pair of comba9$e9, a ma- 
thematical instrument for describing cir- 
cles, measuring figures, &c. They consiit 
of two sharp pointed branches or legs of 
iron, steel, brass, or other metal, joined 
at top by a rivet, whereon they move as 
on a centre. 

CoMpASsis of three lego are, setting 
aside the excess of a leg, of the same 
stracture with the common ones : their 
use being to take three points at once, 
and so to form triangles ; to lay down 
three potttions of a map to be copied at 
once* 8cc. 

Compasses, deom, consist of a long 
branch or beam, canying two brass cur- 
son^ the one fixed at one end, the odier 
sliding along the beam, with a screw to 
fitften it on occasion. To the cursors 
may be screwed points of any kind, 
whether steel for pendls, or the like. It 



is used to draw laige circles, to take great 
extents, &c. See lasTauMxim, nuMema^ 
Heal 

CoxPAssKs, coBber. See the article Ca* 
UBxa. 

CoxpASSRs,c&KribiuiAwrt',are joined, like 
the common compasses, with a quadrant 
or bow, like the spring compasses ; only 
of different use, sending here to keep the 
instrument firm at any opening. They 
are made veiy strong, with the points <» 
their len of well-tempered steel, as be- 
ing usea to draw lines on pasteboard or 
copper. 

CoxpASsxs, ell^ic, consist of a cross 
with grooves in it, and an index which is 
ftstened to the cross by means of dove- 
tidls that slide in the grooves ; so that 
when the index is turned about, the end 
will describe an ellipsis, which is the use 
of these compasses. 

COMPENSATION, in horology, is a 
contrivance in the pendulum of a clock, 
by means of which, while the expansion 
from increase of temperature depresses 
the centre of gravity of some of the vi- 
brating parts, other parts are made to 
ascend nearer the centre of suspension, 
or else to draw up the pendulum, so as 
to preserve the centre of oscillation of 
the compound pendulum at an invariabjie 
distance; and m consequence to keep 
all the vibrations to the same time. 

Com|iensation pendulums have the 
part which expands upwards made either 
of brass or zinc, or some very expansible 
metal, while the descending parts are 
usuallv iron or steel, and some of these 
have leaves or machinery in their con- 
atruction: in others the compensation- 
part does not vibrate, but serves to alter 
the length <^ a simple pendulum ; and 
in others a fluid is used, most commonly 
mercuiy. See HoaoLOOT and Pximu- 

VDU. 

COMPENSATION bahnce. See Ho- 

BOIAST. 

COMPLEMENT, in astronomy, the 
distiince of s star from the zenith : or 
the arch comprehended between the 
place of the atar above the horizon and 
the zenith. 

CoxpuxxsTy in geomeUy, ia what re* 
mains of a quadrant of a circle, or of 90^ 
after any certain arch has been taken 
away from it. Thus, if the arch taken 
away be 40^, its complement is 50 : be- 
cause 50 + 40 sa 90. The sine of the 
complement of an arch is called the co- 
sine, and that of the tangent, the cotan- 
gent, fcc. 
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CoxnJMiKT of the counSf in naviga- 
tion, is the number of points the coupse 
wants of 90«, op eight points, viz. of a 
quarter of the compass. 

CoMPLBM BKT of Ufc, lU the doctvine of 
annuities, denotes the difference, accord- 
ing to M. De Moivre's hypothesis, be- 
twecn the age of any given life and 86 
years. Thus llie complement of a life of 
45 years i* 41 : of 30 it is 56. According 
to this hypothesis, the probabilities of 
life, through every period of existence, 
are supposed to decrease in an arithmeti- 
cal progression, so that out of 86 persons 
just born, one is supposed to die every 
year, till at the end of 86 years^ which is 
considered as the utmost limit of human 
life, the last survivor becomes extmcl. 
On this supposition, the number of years 
that a person has an equal chance of sup- 
viving, is made to be the same with the 
expectation which M. De Moivrc finds 
to be equal to half the complement of 
life ; so that if the age be 4, the expecta. 

tionwillbe-^=:41j if the age be 82, 
the expectation will beys^ 2; while the 
chance that a child aged 4 survives 41 
years is||^ and the chance that a person 
aged 82 survives 2 years is |. Since each 
of these fractions is = i, it follows that 
the one has an equal chance of hving 41, 
and ihe other of living 2 years. But by 
tables founded on observation, the ex- 
pectation of these lives are40|and34, 
while the chance of the younger living 
40* years is 464, and' the chance of the 
elder living 3i is 53 : that is, in the first 
instance the chance is less, and in the 
■ second greater than an eVen one, that a 
person lives such a number of years as 
shall be equal to his expectation, which 

5 roves the incorrectness of M. De 
loivre's hypothesis. 

CoMPLKMKKTS, Ml o parallelogram, are 
the two sjpaller ptrAllfclograms made by 
drawing t^o right lines Jirough a point 
in the diagonal, and parallel to the side 
of a parallelogram. In every parallelo- 
gram these conipl menis art equal. 

COMPLE?, terms, oruleaa, in logic, are 
Bucli t^ arc compounded of' several sim- 
ple ones 

Complex ideas are often considered as 
single and distinct beinjrs, though they 
may be made up of several simple ideas, 
as a body, a spirit, a horse, a floM'er ; but 
when several of these :de:ts of a different 
kind are joined together, which are wont 
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to be considered as distinct, single be- 
ings, they are called a compoundeti idea, 
whether these united ideas be Miple or 
complex. Complex ideas, however com- 
pounded and recompoundcd, though 
their number be infinite, and their va- 
riety endless, may be all reduced under 
these three heads, modes, sub8Unces,and 
relations. 

Complex proposition, is cither that 
which has at least one of its terms cona- 
plex, or such as contains sevcrai mem- 
bers, as causal propositions ; or it is seve- 
ral ideas offering themselves to our 
thouglits ai once, whereby wc are led to 
affirm the same thing of different objects, 
or different things of the same object. 
Thus, ** God is infinitely wise, and infi- 
nitely powerful." in like manner, m the 
proposition, 'Neither kings nor people 
are exempt from death. 

COMPLEXION, a term technically 
denoting tiie temperament, babi ude, 
and natural disposition of the body; but 
popularly signifying tlic colour of the 
face and skin. Few subjects have en- 
gaged the attention of naturalisu more 
than the diversities among the human 
species, among which that of colour is the 
most peroarkable. The, great differences 
in this respect have given occasion to 
several authors to assert, that the whole 
human race have not spnmg from one 
original: but that as many different spe- 
cies of men were at first created, as there 
are now different colours to be found 
among them. It remains, in reafity, a 
matter of no small difiiculty, to account 
for the remarkable variations of colour 
that are to be found among different na- 
tions. Dr Hunter, who cousidered the 
matter more accurately than has conuooo- 
ly been done, determines absohitely 
against any specific difference among 
mankind. He introduces his subject by 
observing, that when the question has 
been agitated, whether all the human 
race constituted only one species or not, 
much confusion has arisen fromtfee seose 
in which the term species has been 
adopted. He therefore thinks it neces- 
sary to set out with a definition ef the 
term. He includes under the same spe- 
cies all those animals which produce isaue 
capable of propagating others resem- 
bling the original 8to<;k from whence 
they spning. This definition he illus- 
trates by having recourse to the human 
species as an example. And in this sense 
of the term he concludes,that all of theia 
are to be considered as belonging to the 
same species. And as, in the case of 
plants, one species comprehends scvcni 
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varieties, depending upon climate, soU, 
culture, and similar accidents ; so he con- 
siders the diversities of the human race to 
be mci-ely varieties of the. same species, 
produced bj natural causes. 

Upon the whole, colour and figure 
may be styled habits of the body. Like 
other habits, they are created, not by 
great and sudden impressions, but by 
continual and almost imperceptible 
touches. Of habits, both of mind and 
body, nations are susceptible as well as 
individuals. They are transmitted to the 
offspring, and augmented by inheritance. 
Long in ^wing to maturity, national 
features, hke national manners, become 
fixed only after a succession of ages. 
They become, however, fixed at last ; and 
if we can ascertain any effect produced 
lay a given state of weather or of climate, 
it requires only repetition, during a suffi- 
cient length of time, to augment and im- 
press it with a permanent cnaracter. The 
sanguine. countenance will, for this rea- 
son, be perpetual in the highest latitudes 
of the temperate zone ; and we shall for 
ever find the swarthy, the olive, the law- 
ny, and the black, as we descend to the 
south. 

COMPOSER, in music, a practical mu- 
sical author; so called, in contradistinc- 
tion to one who merely speculates in 
acoustics, and writes on the laws of har- 
mony and melody, but does not concern 
himself with their practical application in 
compoeitirn. 

COMPOSITE mmbersy are such as can 
be measured exactly by a number exceed^ 
ing unity : as 6 by 2 or 3, or 10 by 5, &c. 
so that 4 is the lowest composite num- 
ber. Composite numbers, between them- 
selves, are those which have some com- 
mon measure besides unity ; as 12 and 15, 
as being both measured by 3. 

Composite ordb*, in architecture, the 
richest of the five orders, being a combi- 
nation of the Ionic capital, wim the bell 
and foliage of the Corinthian. Its cornice 
has simple modiUions or dentils. See 
AacBiTscTvmx. 

COMPOSITION ofideofy an act of the 
mind, whereby it unKes several simple 
ideas into one conception, or complex 
idea. 

ComosmoBT, in music, the art of dis- 
po6in|^ musical sounds into airs, songs, 
&c. either in one or more parts, to be 
sung by a voice, or played on instru- 
ments. 

CoMPOsiTioir, in oratory, the co- 
herence and order of the parts of a dis- 
course. 



To composition belong both the artful 
joining of the words, whereof the stile 
IS formed, and whereby if is rendered 
sof^ and smooth, gentle and flowing, full 
and sonorous, or the contrary; and the 
order, which requires things first in na- 
ture and dignity to be put before those of 
inferior consideration. 

Composition, in painting, consists of 
two parts, invention and disposition ; the 
first whereof is the choice or the objects 
which are to enter into the composition 
of the subject the painter intenos to ex- 
ecute, and is either simply historical or 
allegorica]. The other very much con- 
tributes to the perfection and value of a 
piece of painting 

CoxposiTioif, in commerce, a contract be- 
tweenan insolvent debtor and hiscreditors, 
whereby the latter accept of a part of the 
debt in compensation for the whole, and 
grive a general acquittance acconling- 

^y- ... 

CowFosiTioir, m printmg, commonly 
termed composing, the arranging of se- 
veral types or letters in the composing- 
stick, in order to form a line ; and of se- 
veral lines ranged in order in thegalleyr 
to make a page ; and of several pages to 
make a form, 

CoxrosiTiON of motion, is an assemblage 
of several directions of motion, resulting 
from several powers acting in different, 
though not opposite directions. See 
Mbchakics. 

CoMrosiTiox of proborUorit is the com* 
paring the sum of the antecedent and 
consequent with the consequent, in two 
equal ratios ; as, suppose, 4 : 8 : : 3 : 6, 
they say, by composition of proportion 
12 : 8 :: 9 : 6. 

COMPOST, in husbandry and garden- 
ing, several sorts of soib or earthy mat- 
ter mixed together, in order to make a 
manure for assisting the natural earth in 
the work of vegetation, by way of 
amendment or improvement. 

COMPOUND ^owCT", in botany, a flow- 
er formed of the union of several fructifi- 
cations, or lesser flowers, within a com- 
mon calyx \ each lesser flower being fur- 
nished with five stamina, distinct at bot- 
tom, but united by the anthers into a 
cylinder, through which passes a style 
considerably longer than the stamina, and 
crowned by a stigma or summit, with 
two divisions that are rolled backwards. 
These are the essential characters of a 
compound flower. Compound flowers, 
which make up four classes in Toume- 
fort's system, are all reduced to the class 
Syngenesis, which see. See Botart. 
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CoMPOuiTD moHon, that aiTected b^ the 
concurring action of several different 
powers. Thus, if one j>ower act in the 
direction of» and with a force proportion- 
a] to the end of a parallelogram, and ano. 
ther act in the direction of, and with a 
force proportional to its side, the com- 
pound motion will be in the direction o^ 
and proportional to, the diagonal of the 
said parallelogram. 

CoxpociTB mon^erv, those which may 
be divided by some other number besides 
unity, without leaving any remainder: 
such are, 18, 20,. &c. the first being mea- 
sured by the numbers 2, 6, or 9 : and the 
second by the numbers 2, 4, 5, 10. 

COICPRESS, in su]|^iy, a bolster of 
soft linen cloth, folded in several doubles, 
frequently applied to cover a plaster, in 
order not only to preserve the part from 
the external air, out also the better to 
retain the dressing. See Suboebt. 

COMPRESSION, the act of pressing 
or squeezing scmie matter, so as to set 
its parts nearer to each other, and make 



COHPOUKD mteretu See Ihtb- the tube, vii. expanded itself. He then 

placed the apparatus under the receiver 
of a condensing engine, and on forcing 
the air into it, which increased the pres- 
sure upoathe water, a diminution or bulk 
evidently took pUoe; the water descend- 
ing a little way within the tube. "In 
this manner," Mr. Canton says, "I have 
found by repeated trials, when the beat 
of the air has been about 50°, and the 
mercury at a mean height in the barome- 
ter, that the water will expand and rise 
in the tube by removing the weight of 
tlie atmosphere, one part in 21740, and 
will be as much compressed under the 
weight of an additional atmosphere. 
Therefore the compresnon of water by 
twice the weight of the atmosphere is 
one part in 10870." "Water has the re- 
markable property of being more com- 
pressible in winter than in summer, 
which is contrary to what I hare obserr. 
ed both in spirits of wine and oil of 
olives." By the same means, and in the 
same circumstances, Mr. Canton ascer- 
tained the property of beinff compressed 
in some other fluids, and the results are 
It possess less space. as in the follovring table : 

Water was, during a very long period, 
considered as a fluid perfectly unelastic : Mili«Btli put. 

that is, un^elding, or incompressible; Compres»on of spirit of wine -66 
and this opinion was corroborated by an ----- oil of olives ... 48 
experiment of the Academy del Cimento ..... rainwater ....46 

in Italy. About a century and a half ago^ sea water 40 

^e members of that academy endeavour- mercury 3 

ed to ascertain whether water was capa- 
ble of being compressed in any degree. COMPTONIA, in botany, so called in 
For this purpose they filled a hollow honour of Henry Compton, Lord Bishop 
metallic spnere with that fluid, and stop- of London, a genus of the Monoecia Tn- 
ped the aperture vety accurately. This andria class and order. Essential cha. 
ball then was pressed in a proper ma- racter : male ament. calyx two-leaved; 
chine, but no contraction could be ob- corolla none; anthers two-parted. Fe- 
served; nor, indeed, was the apparatus male ament. calyx six-leayed; corolla 
capable of manifesting small degrees of none ; styles two : nut ovate. There is 
compression. Hence they concluded that but one species, viz. C. asplenifoliasfem- 
water was not capable of compression, leaved Comptonia, a native of North 
This opinion prevailed until the year America. It is an astringent, and isio 
1761, when the ingenious Mr. Canton considerable estimation as a remedy for 
discovered the compressibility of water, fluxes. It is brought to the Philadelphia 
and of other liquids^ which he immedi- market abundantly for this purpose, 
ately made known to the Royal Society. COMPUTATION of a pUmee^ maHmi. 
He took a glass tube, having a ball at See Vlxbit, 

one end, filled the ball and part of the Coxpiteatiov, in law, is used in re- 
tube with water, which he had deprived spect of the true account ot constructioo 
of air as much as it was in his power; of time, so understood as that neither par- 
then placed the glass thus filled under ty to an agreement, &c. may do wrosg 
the receiver of an air-pump; and on ex- to the other; and that the determination 
hausting the receiver, which removed of time be not left at large* or taken 
the pressure of the atmosphere from otherwise than according to the judg- 
over the water and the glass vessel ment and intention of law. 
which contained it, in consequence of If a lease is ingrossed, bearing date Ja- 
which the water rose a little way into nuaiy 1, 1808, to have and to hold fat 

Digitized by VjOOQIC 



CON 



COM 



three years from henceforth^ and the lease 
is not executed till the second of January ; 
in this case the words from henceforai 
shall be accounted from the delivery of 
the deed, and not by any computation 
from the date. And if the lease be de« 
Hrered at four o'clock in the afternoon on 
the said second day, it shall end the first 
day of January, in the third year ; the hw, 
in such computations, rejecting all frac- 
tions or divisions of the day. 

CONCAVE, an appellation used in 
speaking of the inner surface of hol- 
low bodies, but more especially of sphe- 
rical ones. 

CoKCATx gla99e9t such as are g^und 
hoUow, and are usually of a spherical fi- 
gure, thouffh they may be of any other, as 
parabolical, &c. All objects seen through 
concave glasses appear erect and dimin- 
ished. 

CONC VrTRATION, in chemistry, the 
act of increasing the strength of fluids, 
which are rendered stronger by abstract- 
ing* a portion of the mere menstruum. 
This is generally effected by evaporation, 
where the menstruum is driven off at a 
lower heat than is required to drive off 
the substance with which it is united. 
Thus, dilute sulphuric acid may be con- 
sidered as a mixture of the real acid with 
water ; and by applying a certain heat 
the water may be evaporized, leaving the 
acid behind m a state of concentration. 
When concentrated as much as possible, 
its spedfic gravity is about twice as great 
as that of water i but it can rarely be ob- 
tained denser than 1.85. When concen- 
trated to 9.000 it contains a considerable 
portion of water, as has been proved by 
combining it with barytes or potash, in 
which case water remains benind, and 
does not enter into the combination. 
Again, vinegar consists of an acid and wa- 
ter, and brandy of alcohol and water ; and 
in proportion as the acid and alcohol are 
freed ntmi the water, they are said to be 
more or less concentrated. This may be 
performed, (1.) either by rimple distilla- 
tion, in which case the acid or spirit comes 
over first, leaving the water behind $ or, 
(2,) by exposing the vinegar or brandy to 
severe frost, when the water will be fro- 
zen, and the acid or alcohol will be found 
in a state of concentration in the middle 
of the ice $ the greater the cold the high- 
er the state of concentration. M. Lowitz 
has found that the add, however concen- 
trated, congeals at 22^. Sulphuric add, 
en the other hand, exposed to a much less 
severe cQld» ctystallizes, and to effect this 



it must not be greatlfr concentrated. 
(3.) Another mode of concentrating the a- 
eetic acid is by distilling acetate of copper 
reduced to a powder in a retort. At first 
there comes over a liquid nearly colour- 
less, and almost insipid, and afterwards 
a highly concentrated add, tinged with 
{^een ; but being distilled a second time 
in a moderate heat, it is colourless, trans- 
parent, exceedingly pungent, and coil- 
centrated. (4.) The most perfect method 
of obtaining this acid in a concentrated 
state was discovered by Mr. Lowitz, of 
Petersburgfa. It is thus: distil a mixture 
of three parts of acetate of potash, and 
four parts of sulphuric acid, till the ace- 
tic add has come over into the receiver. 
To separate it from the sulphurie add, 
with which it is slightly contaminated, it 
must be distilled over a portion of ace- 
tate of barytes. 

CONCENTRIC, in mathematics, some- 
thing that has the same common centre 
with another : it stands in opposition to 
eccentric. Concentric is chiefly used in 
speaking of round bodies and figures, or 
circular and elliptical ones, &c. but may 
be likewise used for polygons^ drawn pa- 
rallel to each other upon the sam^ centre. 
The method of Nonius, for ^paduating 
instruments, consists in descnbing with 
the same quadrant 45 concentric arches, 
dividing the outermost into 90 equal 
ppvts, the next into 89, &c. 

CONCEPTION, in logic, is the simple 
apprehension or perception which we 
have of any thing, without proceediiy 
to affirm or deny any thing about it. 
There are rules by which we may guide 
' and re^^ate our concei>tions of things^ 
which IS the main business in logic: 
for most of our errors in judgment, and 
the weakness, fallacy, and mistakes of 
our argumentation, proceed from the 
darkness, confusion, defect, or some other 
irregularity, in our conceptions. The 
rules are these : 1. To conceive of things 
clearly and distinctly in their own na- 
tures. 2. Completely in all their parts. 
3. Comprehensively in all their proper- 
ties and relations. 4. Extensively in all 
their kinds. 5. Orderly, or in a proper 
method. 

CONCESSION, m rhetoric, a figure 
whereby something is fredy allowed that 
yet might bear dispute, to obtain some- 
thing that one would have granted to 
him, and which he thinks cannot fairly 
be denied, as in the following conces- 
sion of Dido, in Virgil : 
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*^ The DUptiflU be ditcfauiBs, luiipeoo 

aore; 
Let bioi punae the prooii^d Latoo 

•bore. 
A short delay it all I ask hioi oov j 
A paufe from grief, an interval fnm 

woe." 

COXCHIUM, in botany, a genus of 
the Tetr^ndria Monogynia claM and or- 
der. Calyx none ; petals four» support- 
jHji^ the sUmina : stigma turbinate, ma- 
cronate : capsule one celled, two-seeded ; 
seeds winged. 

CONCINNOU8, in music, a term ge- 
nersUy confined to performance in con- 
cert. It applies to that nice discriminat. 
ing execution, in which the band not on- 
ly gives with mechanical exactness every 
passage of the composition, but enten 
into tne design or sentiment of the com- 
poser, and, preserving a perfect concord 
and unison of effect, moves as if one soul 
inspired the whole orchestra. 

CONCHOID, in, georoeti^, the name 
of a curve, given it by its mvcntor, Ni- 
comedes, and is thus generated. 

Draw the right line QQ (see Plate m. 
Mjsccl.fig. 14.) and AC perpendicular to 
it in the' point E; and from the point iC 



draw many li^ lines CH, cntting tie 
right fineQQinQ; aad make UM==QN, 
AEssEF, im=. equal to an invanabie Ime : 
then the curve, wherein are the points 
H, iscalled the fim coficboid ; aui the 
other wherein arc the points N, the se- 
cond : the right line QQ beU^ the direc- 
trix, and the po.nt C the pole : and fras 
hence it will oe veiy easy to make an ia- 
stiuracnt to deaciibe the ooochoid. 

The line QQ is an asymptote to botb 
the curves, which have points ai contn- 
ry flection. See AsTMrvwra. If Qli= 
AEso, ECssii, MRszEPsu^ Efts 
PMsy .• then will a> &*^2 a* k x^^^ x" 
sbbA* x»— 2 a xJ-f*4-hx> 3r», aad expitss 
the nature of the second conchoid ; and 
4r*.f 2 * xH-y* x»+A* x^a=o* ^'4-3 a' 6t 
+a* x», the nature of the flrst; aad so 
both these curves are of the same kind 

This curve was used by Aichiaedes 
and other ancients in the oootfmctioB til 
solid problems ; snd Sir Isaac Newtoo 
says, that he himself prefers it before 
other curves, or even the conic section, 
in the construction of cubic and biqua- 
dratic equations, on account of its sim- 
plicity and easy description, shewin|r 
therein the numner of their construction 
by help of it. 
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